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R AYMOND has been recognized as a leader in the field of foun- other 
. - nave 
dation construction. ® More than four decades of ground work, tions 
of searching out more efficient, more economical methods have - 
resulted in an unrivalled backlog of experience and success. am, 
ver 
Over 10,000 contracts, entered into in widely separated parts of inter 
, . ‘ , : duce 
the world, testify to the confidence and security which this organ- ane 
ization has created in the minds of engineers, architects and own- ri 
ers. When a foundation problem arises it is deserving of the ex- tant 
. ‘ , ' rh 
perienced workmanship which Raymond guarantees. ® Today it with 
ou . T ” pe he 
has become almost a matter of course to ‘Leave it to RAYMOND. an 
their 





ing st 


were 


gation 140 CEDAR STREET+ NEW YORK, N.Y. Branch Offices in Principal 


THE SCOPE OF RAYMOND’S ACTIVITIES 


lude very recognized type of pile 
foundatior concrete, composite, precast, 


steel, pipe and wood. Also caissons, con 





tion involving shore protection, ship 





building facilities, harbor and river im 

















Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 





The Greater Future of Engineering 


By Freveric Bass, M. Am. Soc. C.E. 
Consuttinc Encrneer; Heap or Crvit Encineertnc Department, University or Minnesota, Minneapouis, Min. 


measure things, forces, time, and men. Their 

measurements never, except by accident, are perfect; 
they are approximations, the degree of error depending 
upon the nature of the measurement and the care with 
which it is made. Their measurements are based on 
standards, more or less arbitrarily chosen, yet perma- 
nent in the midst of changing practice, personnel, and 
human affairs. Engineers measure their tasks by many 
standards so that they will be fitted to their purpose with 
the least expenditure of material, time, and energy; 
that constitutes planning. Engineers are exponents of 
conservation, enemies of waste; they are constructive. 
What chance have they in a world of wasteful men, seem- 
ingly bent upon destruction? 

Blinded by Easy Wealth.~For three-fourths of a cen- 
tury, the people of the United States have enjoyed an 
almost uninterrupted advance in wealth and luxury. 
They have been so engrossed in the development and ex- 
ploitation of hitherto unknown natural resources and so 
sure of the indefinite continuance of these resources that 
they have been blinded to the aspirations and aims of 
other nations and races for world domination. They 
have been ignorant of the extent of the actual prepara- 
tions for far-reaching conquest which these nations and 
races have made, particularly in the last decade. 

They have occupied themselves with internal dissen- 
sion, partly over the distribution of wealth and partly 
over inconsequential or even illusory issues. Their 
interest in foreign affairs waned while their zeal to pro- 
duce two chickens in every pot and two cars in every 
garage waxed great. Preoccupation with internal af- 
fairs precluded attention to destructive external forces 
that were planning both for an immediate and for a dis- 
tant future. 

Their governments have concerned themselves largely 
with the means of perpetuating themselves in office, as 
perhaps all governments must do, but so great has been 
their anxiety in this direction, and so great the din of 
their vocal expression, that the rumble of the approach- 
ing storm has been audible only to a.few, and these few 
were shouted down as war-mongers. 

Theorists Out of Date.~The storm has now burst upon 
us with such fury that it cannot be talked down. Gov- 


|: is the business of engineers to measure. They 
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ernment that has but one front—political—must trans- 
form itself into one with three fronts—ilitary, economic, 
and political. It must concern itself with facts as well as 
theories. Isolationists, pacifists, socialists, communists, 
democrats, republicans, industrialists, capitalists, labor- 
ites, humanists, and other “‘ists,’’ “‘isms,’’ and “‘ites,”’ 
must all sacrifice their fond hopes for their own par- 
ticular groups and give their unqualified support to their 
country. Otherwise they will each and all become 
slaves of the conqueror. 

The day has come when effective production and ef- 
fective use of resources must prevail. The utmost effi- 
ciency in military and economic activity is required from 
every man and every organization. Sooner or later in 
this conflict the relatively petty rivalry for power or 
advantage between men or groups will be subdued. It 
can come sooner if it is voluntary, but it will come later 
by compulsion and necessity if not now by voluntary 
action. Come it will. Let us hope that it comes before 
defeat. It alone can avert defeat, and it will certainly 
follow defeat if defeat comes—and in such a form that 
we cannot realize its horrors. 

No Easy Victory.~The pay check is important, but 
the work to be done is more important. If the people 
can believe this, pay checks will continue. The penalty 
they will pay for disbelief is slavery under ruthless and 
savage masters. 

For some months now, the people of this country 
have, in spite of the apparent developments of the 
war, felt secure in the ultimate victory of the 
Allied forces, and within a few years. They are not 
facing the facts of the situation, which are that the Jap- 
anese, a few months ago in possession of greatly inferior 
resources, now after a brief campaign have access to 
many resources which are equal or superior to our own, 
particularly with respect to rubber and important metals; 
and they have a sufficient food supply. They conceiv- 
ably and quite possibly may alienate or isolate the 
800,000,000 people of India and China and they may 
divert Russia to some extent from the Nazi threat, which 
has not diminished. 

All this adds up to the prospect of a long, long war, 
perhaps a war without definite victory for either side, or 
a long period of desultory military action, each side 
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preparing to exploit any and all weaknesses of the other, 
whether military, economic, or political. Even in the 
event of an allied victory, destitution will be world wide, 
confusion will prevail, and the economic burden will tax 
the utmost resources of men and materials. In the final 
adjustments, which may extend decades into the future, 
those nations which have their potential resources in 
dynamic form, that is, ready for quick action, will prevail. 

“Divided We Fall.”’~Men who know world conditions 
and understand their significance will be in power; 
political theorists will have disappeared. Men of under- 
standing, with authority, capacity, and will for action 
will compel the people who survive to accede to such 
control. If the United States is to survive this conflict, 
the political power of blocs and groups in its legislative 
halls, power used for bloc economic advantage, must 
and will be destroyed even if the country must be placed 
for a time under military-economic control. 

With the enemy having equal resources, carefully 
planned for military use and 70% devoted to military 
purposes, how can we, with 50% so devoted, hope to win? 
Either a greater proportion must be directed to military 
ends or such as are devoted must be used with a greater 
efficiency than those of the enemy. 

Man power alone cannot meet the situation, and each 
single unit of man power, each individual, must out-work 
and out-fight that of the enemy. Eventually the pay- 
check standard of measurement must give way to the out- 
put standard. Efficiency requires thought and physical 
stamina. Efficiency means clearing the decks for action 
from criminals, traitors, and defectives, all of whom 
must be placed to one side and properly isolated and 
cared for. This means universal registration of all indi- 
viduals and the assignment of all to appropriate stations, 
locations, or tasks, which in turn means an appraisal or 
personnel system not yet envisaged. It means the 
sacrifice of a small measure of personal liberty as a pro- 
tection against its total loss under a conqueror. 

“I solationists’’ No Longer I solated.~Not by any possi- 
bility can any thinking person look forward to a renewal 
of the easy-going, wasteful life of the first four decades 
of this century. The so-called “American way of life’ 
is not going to be preserved! It is going to be radically 
changed, no matter what the outcome of the war may 
be. No longer can we remain undisturbed by “foreign 
wars’’; there is no such thing as a “foreign war.”” The 
world, owing to technological development, has a new 
tempo or time standard; swift communication and 
transportation have brought its hitherto separated areas 
almost in contact; oceans no longer isolate its continents. 

Our humanitarian standards do not rule foreign lands, 
where long-continued destitution, famine, and dispos- 
session have engendered savage hates and where human 
life has little value. We can no longer live apart from 
these; we must recognize their existence not only as 
things of the present, but as an inheritance from un- 
measured antiquity, passed down the ages from animal- 
like ancestors, and a thing from which we ourselves are 
not yet free. These hates and fears will not be soon 
overcome, not for centuries. Until they are, wars will 
recur and consequently military protection must be 
maintained from now on. 

It is true that while modern science has made world war 
possible, it has also made it possible to produce sufficient 
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food, clothing, shelter, health, and comfort for the entir ae 
population of the world. This is the promise of th, Geo 
future, awaiting the evolution of human intelligence toa | 
point where human society can be organized on the basis Seas 
of true economy—the economy of saving, conserving, and | 
developing the most precious resource on earth, that of Don. 
human life and the human spirit. This is the promise , 


of the embryonic democracy thus far achieved and q 
promise that can be realized by years of work and saeri. 
fice, in a period now beginning. 

Age of Conflict Dawns.~In this period, a new age in 
human history, one of conflict and adjustment, efficient 
and economic planning and use of resources in men and 
materials will ultimately prevail. These are inherent jn 
the character and significance of engineering and tech. 
nology. Upon them will depend not only the military 
victory but the stability of the reconstructed society to 
follow. 

The struggle we are now beginning will determine 
whether the new material wealth created by engineering 
and technology, adequate for the necessities of all man- 
kind, shall be used for the benefit of the few or for the 
welfare of all; whether mankind shall stagnate in an at- 
mosphere of hate and suspicion or whether we shall gain 
ever-new life in the air of freedom; whether like animals 
under compulsion we shall be racially static, or whether 
under freedom we shall grow in wisdom and understand- 
ing from generation to generation. 

Engineering and technology work for both sides in this 


struggle. One side has no rules or principles; it is a 
operated by the whimsies of individuals and by deceit pre: 
it can have no inherent internal cohesion. The other 
side is governed by the ruling motive of promoting human comy 
development, a constructive ideal of victory and survival. 


Ultimately it must conquer because it is the agency of the these 
invincible human spirit of progress. 
Beyond Technology.~ Engineering and technology par- 


take of the spirit of progress, of pioneering, and of re- the ¢ 
search seeking to discover the principles of, and the way = 
to progress. As engineering is destined to become one of “Rox 
the great agencies of social progress, it logically follows the ¢ 
that engineers, if they are to think and act with maximum direc 
efficiency, must look not only at, but beyond their ma- perfo 
terials and technical methods. They must see the of ra: 


character and meaning of the responsibility which fate of ra 
has laid upon them—the responsibility to extend the | 
beneficent power of science and technology, not to the 


few, but to all the people, calling forth and directing = 
their latent energies in helping to build a true democracy, i 
founded upon that ultimate economy, human welfare. 

The recognition and acceptance of this accountability s sectic 
already evident in the increasing infiltration of engineers came 
into positions of influence in industry and government the s 
Pioneers in planning based on the measurement of things, becar 


forces, time, and men, they are fighting for freedom, now 
and for the future. 
As the greater meaning of engineering is envisioned 
the councils of engineering organizations and is there 
translated into practical policies for the education of the 


membership, engineering leadership will become ident progr 
fied with beneficent statesmanship. It will render to 4 provi 
waiting world the superior service of which it is capable, the t 
and will earn respect and gratitude beyond that now in ad 


due or hoped for. 
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Track Problems in Operation of Streamliners 


By H. B. Curistianson, Assoc. M. Am. Soc. C.E. 
Division Enorveer, Cuicaco, Mirwauxee, St. Paut anv Paciric Rartroap Company, SAVANNA, ILL. 


S! NCE their introduction only a few years ago, 
streamlined trains have been a boon to railroad 
traffic. That they are here to stay is obvious from 
their continuing popularity and extension. But 
they have also brought with them problems of main- 
tenance due to their unprecedented speeds. Mr. 


significant—in modern rail transportation has been 

the development of streamline trains for passenger 
service. What this has involved from the standpoint of 
track maintenance will be made more clear from a brief 
review of the history of railroad way structures. This 
naturally will lead to a consideration of present problems 
and the methods of attacking them. In this discussion I 
may be excused for quoting from the practice of my own 
company, the Milwaukee Road, and the features of its 
own streamlined trains, the various “‘Hiawathas,’’ for 
these are the only experiences about which I can speak 
with certain knowledge or authority. 

Well over one hundred years ago—in October 1829-— 
the directors of a proposed rail line between Liverpool 
and Manchester, England, staged a contest between four 
locomotives weighing from 4'/, to 6 tons each. The 
“Rocket,” built by George Stephenson, alone completed 
the run; it fulfilled all the conditions set forth by the 
directors, attaining a speed of 35 miles an hour. This 
periormance of the Rocket established the practicability 
of rail travel and started the revolutionary development 
of railroads on its way. 

Even in America the impact was felt. In 1830 the 
newly organized Baltimore and Ohio Railroad began 
making tests to determine the relative merits of wooden 
cross ties and stone sills. It found that the wooden ties 
made far better track than the more expensive stone sills. 
In a very short time rolled iron rails similar in cross- 
sectional shape to our present much larger steel rails 
came into general use. The need for ballast to distribute 
the superimposed loads evenly over the subgrade soon 
became evident as did also the necessity for drainage in 


the ee of side ditches in cuts to prevent softening of the 
roadber 


(): of the greatest advances—perhaps the most 


IMPROVED IN DETAIL, NOT IN PRINCIPLE 


Today the track structure is substantially the same in 
basic plan as it was a hundred years ago. The great 
Progress that has taken place has been primarily in im- 
ne and perfecting the design of the various parts of 
the track—in using ever stronger and better materials, 
. adding the many appliances that the heavier and 
aster traffic has shown to be needed, and in utilizing 


Christianson shows the need of greater care in track 
work and especially in reducing curvature. Straight- 
ening alinement, he states, is at present the biggest 
source of benefit in operating streamliners. his 
paper originally was presented to the Tri-City Section 
at its meeting on February 20 in Davenport, Iowa. 


power-driven tools and equipment to make for better, 
more uniform, and more economical workmanship. 

This strengthening process has gone on steadily since 
the beginnings of the railroads. As an example, some of 
the lines which now form part of the Milwaukee Railroad 
were built about the time of the Civil War, when 60-Ib 
rail was considered heavy for main-track use. Now our 
main lines, from Chicago to the Mississippi River west of 
Savanna, Ill., and from Chicago to Milwaukee, are laid 
with 130-lb and 131-lb rail; and the trunk line continua- 
tions from those points are being relaid with 112-lb and 
in some cases with 131-lb rail. 

All parts of the track structure have been strengthened 
along with the rail. Untreated ties have given way to 
creosoted. In fact on most of our railroad only hard- 
wood creosoted ties are used. They are bored through 
at the spike locations before treatment and also are pre- 
adzed where the tie plates will rest. Tie plates for all 
the new main-track rail are of the double-shoulder type. 
They are anchor spiked to the tie to prevent as far as 
possible abrasive action of the plate on the bearing sur- 
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REALINEMENT TO RepuceE CURVATURE NEAR KIRKLAND, ILL. 
Old 1° 50’ Curve Is on Right, While New 1° 0’ Curve with Track 
and Ballast Partially Applied Is on Left 


face of the tie. On sharp curves, where the lateral thrusts 
tending to spread the rails are the greatest, two rail 
spikes are driven on each side of the rail. On tangent 
track one rail spike on each side suffices. All of them, 
including the anchor spikes, serve to resist the lateral 
pressures. Thus the danger of spread track has virtually 
been eliminated. 

Switch construction has been made much stronger than 
it was a few years ago. Lengthened turnouts have per- 
mitted increased speeds through them at the ends of 
sidings and main-track connections. Installations of 
subgrade drainage in the form of vitrified tile or perfor- 
ated wrought-iron pipe have been made over a period of 
many years under careful engineering supervision, and 
the results have been for the most part very gratifying. 

There is only space to mention a few of the other 
operations which have contributed their share to the im- 
provement of track conditions. Among them may be 
noted the Sperry method of detecting transverse fissures 
in the track; the building up of battered rail ends in 
track by the welding process, as well as the repairing of 
turnout and crossing frogs by that method; the harden 
ing of rail ends to reduce batter; the controlled cooling of 
newly manufactured rail (which, so far as can be seen 
now, has entirely stopped the formation of transverse 
fissures); and the general use of mechanized tools and 
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equipment covering practically every operation in large. 
scale rail and ballast work. 

In large part the progress that has enabled the raj. 
roads to take on the streamliners in their stride has been 
due to the standard plans, designs, specifications, anq 
accepted practices recommended by the American Rail. 
way Engineering Association, an organization composed 


Rart-LayinG MACHINE INSTALLING 131-LB Ram Near Leap 
River, IL_., REPLACING OLpeR 100-LB Section 


of engineering employees and officers of American rail- 
roads. The railroads themselves have cooperated with 
the Association and have given assistance in lending the 
use of their facilities for the making of numerous tests, 
Especially notable have been the researches of the Joint 
Committee on Stresses in Railroad Track in which the 
Society has cooperated, under the successful chairman- 
ship of the late A. N. Talbot, Past-President and Honor. 
ary Member. 


JUSTIFYING ADDED COSTS 


As far as maintenance of the existing structure was 
concerned, the problem presented by the streamliners 
was answered chiefly by taking more care in smoothing 
the track and keeping it smooth, so as to insure comfort- 
able riding. Roadmasters and section foremen soon 
learned that they had to tend to low spots that appeared 

in the track sooner than they had 
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done previously. In winter, track 
that heaves as little as '/, in. out of 
level or surface creates a noticeable 
rough spot under the streamliners 
when the change is abrupt. Track 
foremen correct this difficulty by in- 
serting graduated shims under tie- 
plates on several ties adjacent to the 
high point so as to lengthen the dis- 
tance from it to the lower elevation 
of the normal rail surface, thus mak- 





_ 
o 


ing the changes in movement more 
gradual. Previously such spots 
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Speed, in Miles per Hour 


might have gone unnoticed with no 
injurious effect to track or riding 
qualities. 





Nearly everyone connected with 
the maintenance of such track soon 








becomes what we call ‘‘spot con 








[| scious” and makes every effort to 
discover and correct small iregu- 
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ror Srx-Car ““HIAwATHA”™ TRAINS 


Solid Lines Indicate Acceleration, Dashed Lines, Deceleration Due to Grade 
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LIMITATIONS OF SPEED IN TERMS OF DISTANCE 


larities in surface and line before 
supervisors and officials point them 
AND GRADES, out. We aim to have the section 
foremen ride the streamliners once 
a month in each direction ove 
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wn and neighboring track between regular stops, 
+) acquaint them with riding conditions. Mainte- 
soance of track to accommodate the streamliners means 
,jditional cost because of the higher standard of track 
-moothness which must be maintained. Authorities 
have estimated the additional cost to be about 25%; 
in my opinion that estimate is conservative. 

\t the end of 1941 there were a total of 125 streamlined 
trains in the United States which have average speeds of 
-ixty miles or more an hour between terminals and which 
put approximately 77,000 miles behind them every day. 
Thirty-six new trains were added during the year 1941— 
this exceeded the number put on in any previous year 
since the service was first inaugurated in the fall of 1934. 
rhe afternoon Hiawathas between Chicago and the Twin 
Cities set a new record for themselves by carrying, in 
August 1941, a total of 38,472 revenue passengers; the 
morning Hiawathas were carrying 22,456, making a 
total of 60,928 for the two trains during that one month. 
The increased cost of track maintenance apparently has 
iystification when business is attracted to streamliners 
in such volume. 


ALINEMENT IS MOST IMPORTANT 


However, the controlling factor in the operation of fast 
trains is not track maintenance—it is track curvature. I 
believe that the tangent track on our main line from 
Chicago west to Savanna is safe for whatever speed the 
present streamlined engines are capable of making. On 
the other hand, curves as flat as 1° have definite speed 
limitations. For instance, the superelevation of 3'/¢ in. 
on such a curve permits a speed of 99 miles an hour. 
Speeds in excess of that call for more elevation; and since 
ur Milwaukee rules do not permit more than 3'/¢ in. 
except in special cases, our 1° curves limit speeds to less 
than 100 miles an hour. 

[here is an upper limit to the amount of elevation that 
it is practicable to put into a railroad curve. Nearly 
everywhere freight and passenger trains operate over the 
same tracks. When the elevation is excessive for a 
relatively slow-moving freight train, there is a concentra- 
tion of weight on the low side, and for this reason there 
is a tendency for the low rail to settle. This greatly in- 
reases the expense that is necessary to maintain proper 
surface and specified elevation. Experience has also 


taught us that a freight car moving at a slow speed 
iround a curve elevated for a much higher speed has a 





VISION AT KIRKLAND, ILL., Looxinc ALONG OLD LINE 
“ Alinement at Right; Old Twin-Deck Girders in Middle 
Vistance Are to Be Moved Over to New Location 
on Falsework, as Shown 
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POWER ADZING MACHINES AT WORK 


Operation Preparatory to Changing from 100-lb to 131-lb Ra‘ls 


tendency to climb the high rail. Irregularity in the track 
surface or elevation may cause the car body to rock far 
enough to the inside to cause the wheel on the high side to 
be raised, permitting the wheel flange to get on top of the 
high rail. We know, also, that excessive elevation pro- 
duces much greater wear and flow of metal on the low rail. 

The lowest elevation that will still afford comfortable 
riding at a given speed has been found to be 3 in. less 
than that required for equilibrium. The equation for 
this condition may be expressed as 


7 CP V2D 

Elevation in inches = E = 1.500 3 
in which V is the speed in miles per hour, and D the de- 
gree of curvature. Thespeed conforming to this equation 
has been designated as the ‘‘comfortable speed,” and it 
also has been adopted by railroads generally as the maxi- 
mum permissible speed. Experience has shown that 
limiting safe speeds are considerably below the actual 
theoretical overturning speeds. The so-called ‘‘safe 
speed”’ has been found to be that which produces a re- 
sultant force that passes through the outside edge of the 
middle third of the track, assuming the center of gravity 
of the car to be 84 in. above the rail. 


PLANNED SCHEDULES FOR TRAIN SPEEDS 


The graphs shown in Fig. | illustrate the speeds for 
conditions of equilibrium, comfortable riding, and limit 
of safety up to a maximum elevation of 6 in. for curves of 
1° and 3°. A curve of 30’ has no speed limitation as far 
as any present-day speeds are concerned. Inspection of 
the chart shows that the more the curvature the nearer 
the lines are to each other, and that on each graph the 
lines converge as the speeds and elevations are increased. 

It will be noted (Fig. la) that for a 1° curve and a 
3'/s-in. elevation, the comfortable speed is 99 miles an 
hour. The safe speed, which is shown above the limits 
of the chart, is 116'/, miles an hour, a difference of 17'/2 
miles an hour. For a 2° curve and a 3'/;-in. elevation, 
the comfortable speed would be 70'/: miles an hour and 
the safe speed, 82 miles an hour, a difference of 11'/2 
miles per hour. With a 3° curve (Fig. 1) at a 3'/2-in. 
elevation, the comfortable speed is 57 miles an hour and 
the safe speed is 67 miles an hour, a difference of only 10 
miles an hour. 

There always is the possibility that an engineman will 
exceed the permissible speed for one reason or another, in 
spite of the fact that speeds are recorded on tapes every 
trip, and sent in to the office of the Superintendent of 
Motive Power, where they are checked and compared 
with master tapes. Sharp curves therefore present a 
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very serious obstacle to the operation of streamliners, 
aside from the fact that valuable time is lost from the 
moment braking action begins until normal speed is 
again reached. Such braking is also destructive to 
materials and wasteful of fuel. 

Another problem in connection with the operation of 
streamliners is the preparation of the schedules. First, a 
theoretical schedule is set up in the engineering office. 
In this all the restrictive conditions are taken into con- 
sideration, such as curvatures, gradients, stops, and 
arbitrary slow-downs as at some railroad crossings or 
through large towns. 

Information is available in the form of tables and 
graphs for various sizes of locomotives and train lengths 
from which travel time can be obtained. One set of 
curves (Fig. 2) gives the maximum speeds attainabie in 
corresponding distances for various descending, ascend- 
ing, and level grades. A table gives the average speeds 
under conditions of acceleration or deceleration. An- 
other table gives the maximum acceleration and service 
deceleration distances for all combinations of speeds, and 
so on. 

After the proposed schedule has been prepared and 
before the new run is actually inaugurated, a test run is 
made during which a complete log is kept, including the 
time in seconds when passing each mile post and station; 
also the stopping and starting time foreach stop. Before 
the test run, all curves that restrict speed are posted with 
standard-speed signs 3,000 ft in advance of the entering 
ends, and appropriate signs are placed to denote where 
speeds can be increased. After the test trip, the time- 
table is prepared; and it is surprising how closely it 
agrees with the original tentative one. 

The flattening out of restrictive curves is one of the 
big problems the streamliners have presented to us. On 
our division, for instance, between Bensenville Yard, 
Chicago, and Savanna, where the Midwest Hiawatha 
runs, there are a number of curves sharper than 1°. In 
1941 we went to work on one stretch and relocated four 
double-track curves which gave us 38 consecutive non- 
stop miles east of Davis Junction with 1° maximum 
curvature. This work involved the relocation, at 
a cost of about $80,000, of 2'/s miles of double-track 
railroad, the shifting of a steel bridge under traffic 
conditions, and the making of temporary track connec- 
tions because of new and old line crossings. 

Work of this same nature was done at a great many 
other places on our railroad last year. It went on, but to 
a much lesser extent, even in the lean years beginning 
with 1934, when the curves along the Twin City Hia- 
watha route were first prepared for high-speed train 
operation. Curve reductions have also been effected by 
other railroads throughout the country. Some, notably 
the Santa Fe, have done such work very extensively. 
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STREAMLINER 
Schedule of This Train Be- 
tween Chicago and St. Paul- 
Minneapolis Provides for a 
410-Mile Run in 375 Min- 
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OBSTACLES TO SPEED OF STREAMLINERS 
Combination of 3° 30’ Curve and Turnout Reduces Allowable 
Speed of Midwest ‘“‘Hiawatha”’ to 40 Miles per Hour 
at Kittredge, Ill. 


In addition we have made surveys and prepared esti- 
mates of cost at 15 other locations. It is possible to 
compute very closely the time savings, in seconds, that 
the flattening of a single curve or a combination of curves 
will effect. Then by comparing the estimated costs of 
the various proposed improvements with their corre 
sponding time savings, a program can be worked out 
that will allocate the available money to the very best 
advantage and in conformity with a long-range plan 


WHERE SAVINGS ARE MOST BENEFICIAL 


Improvements in alinement are the most fruitful field 
in which to work to shorten schedules at the present time 
Only 4 seconds can be saved in a mile by running 100 
miles an hour instead of 90 miles an hour, and but 3.3 
seconds more by running at 110 miles an hour. On the 
other hand, reducing speed from 90 miles an hour to 55 
miles an hour, which is the permissible speed around a 3 
curve, and building up again to 90 miles an hour, loses 
47 seconds in running time and requires 5.8 miles for our 
present Midwest Hiawatha trains. The time lost going 
at the slow speed around the restrictive curve, if it 1s 
one-half mile long, is 13 seconds more, making a total 
loss of one minute. 

Curves of 3° built in track 50 or 60 years ago did not 
restrict the operation of trains in any way. It is remark- 
able that the original alinements are as good as they are. 
It would be beyond all reason to expect the early railroad 
builders to see ahead to the time when 1° curves would be 
restrictive; and even if they had been able to do so, it 1s 
very doubtful that the means would have been available 
with which to do differently from what they did. _ 

Another problem is one which the streamiliners did not 
originate but which they did bring into much sharper 
relief. It is the avoidance of slow track wherever 
possible in connection with maintenance and construction 
work or for any other reason. Work has to be planned 
and supervised more carefully than ever before to keep 
the trains moving with the least possible delay, keepg 
in mind at all times the matter of safety in train oper 
tion. It goes without saying that civil engineers are 
attacking these and all other problems connected with 
this modern means of locomotion with their character 
istic thoroughness and practical point of view. 
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Sanitation Facilities for Military Posts 


and E. SHERMAN CHASE, M. Am. Soc. C.E. 


By SAMUEL A. GREELEY, M. Ao. Soc. C.E. 


GREELEY AND Hansen, Cuicaco, ILL. 


RANTIC speed characterized 
the construction ol camps, air- 
ports, hospitals, and other 
rv establishments to accom- 
nodate America’s 1940 draft army. 
fo accomplish this construction in 
shortest possible time, private 
firms of architect-engimeers were re- 
tained by the Quartermaster Gen- 
to design and supervise the 
ding of these establishments. 
It is from studies by our firms, 
vering about fifty defense proj- 
ects, that the observations here set 
wn have been drawn. 

[he different types of military posts naturally pre- 
sented somewhat different problems as regards sanitation 
facilities. Their salient characteristics may be sum- 

iarized as follows: 

Cantonments for housing troops varied in capacity from 
1 few thousands up to 50,000 or 60,000, with 35,000 more 

r less as an average. 

Armored division posts differed from cantonments in 
that mechanized artillery units were provided for as well 
is personnel. Anti-aircraft firing centers were included 
in this group. 
Base hospitals were of various sizes. In some cases 
they were in or adjacent to communities whose existing 
sanitation facilities could be utilized. 

lir felds, although large in area, were in general rela- 
tively small as regards personnel. Consequently their 
sanitation facilities involved small structures. 

\Junitions depots, being primarily storage warehouses, 
had a relatively limited personnel and involved special 
sanitation requirements. 

Some of the establishments were older military posts 
lesignated as permanent. Their housing and other facili- 
ties were generally of masonry con- 
struction, arid established sanitation 
works were functioning. War emer- 
gency conditions resulted in the ex- 

insion ol some of these posts by tem- 
porary construction, and the sanita- 

facilities required enlargement. 
Such enlargements could be designed 
with due regard to operating experience 
with the existing facilities. Most of 
the establishments, however, were 
issed as temporary posts, to be used 
nly tor the duration. In these cases 
the bases of design had to be developed 
rapidly, with little in the way of operat- 
ing experience for guidance. 


GENERAL CONSIDERATIONS AFFECT 
POLICIES 


When our firms were authorized to 
rep “ on sewage treatment problems 
at the defense projects, our instruc- 
tions were to: 

'. Advise and report as to the sim- 


N the face of the greatest urgency, an 

effeclive attempt was made to develop 
up-to-date sewage treatment faciltites 
for draft army camps. 
the previous war as modified by subse- 2. Secure modification of plans 
quent advances and by local conditions 
governed the prompt recommenda.tons of 
the authors, covering fifty projects. The 
design principles evolved, and some of 
the operating experience with the plants 
as bualt, form the substance of this paper. 
It was given first before the Sanitary 
Engineering Division at the Society's 
Annual Meeting in January. 


MetTCALF AND Eppy, Boston, Mass 


plest sewage treatment plant at each 
project suitable and adequate to 
meet the minimum requirements 
Experiences in under local conditions; and 
already prepared where, in the in- 
terest of economy, such modifica- 
tion seemed advisable, taking into 
account, however, the exigencies of 
the situation. 

Furthermore, an official booklet 
stated: 

“In the design of sewage treat- 
ment works, simplicity and economy 
are essential. Only the minimum 
requirements of the State Board of Health should be met, 
as the plants are in general expected to be in use for only 
a limited period. Primary treatment with chlorination 
will in many cases be adequate. Complicated, unproved, 
or patented processes should be avoided.”’ 

In carrying out these instructions we considered the 
following general factors: 

1. Character and use of the receiving water course or 
drainage channel. 

2. Environment of both treatment plant and camp. 

3. Degree of permanence required. 

4. Utmost speed in design and construction. 

5. Safeguarding the health of both troops and neigh- 
boring civilians. 

6. Reasonable economy of construction, recognizing 
that operating costs would not be so important as in 
more permanent municipal plants. 

7. Relation of projects to the National Defense Pro- 
gram, making them of equal interest to all citizens. 

Several general considerations influenced our early 
recommendations regarding design. Economy was a de- 
sirable objective, particularly in view of the relatively 





TREATMENT PLANT AT A TENNESSEE CAM? 


Foreground Final Settling Tanks. Background, Trickling Filters and 


Preliminary Settling Tanks 
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Fic. 1. ReLtatTion Between Troop CONCENTRATION AND PER 
Capita WATER PUMPAGE 


short period of use anticipated, but economy was second- 
ary to the need for rapid construction. It was planned 
that the first group of projects started in 1940 should be 
completed by January 4, 1941, although events proved 
that this goal was not generally attainable. The 1940 
projects were mostly located in the South and West to 
facilitate troop concentration, and other factors than 
those affecting sanitation facilities often influenced site 
selection. Accordingly treatment plant design had to be 
adapted to site and climatic conditions. One of the most 
difficult factors was the uncertainty as to the populations 
to be provided for, but in general those fixed by the mili- 
tary authorities were considered as rigid. 

The types of treatment plants adopted (Table I) gen- 
erally followed conventional and established municipal 
practice, and the degree of treatment selected in each case 
was such as to meet local conditions. Some modifications 
have already been made and others will undoubtedly be 
made in the future, as and when the results of operation 
are carefully reported and studied. We have had an op- 
portunity to visit a few of these projects and study the 
operating data. 

QUANTITY OF SEWAGE 


Except for the limited data available from cantonment 
operation during the first World War, there was little 
upon which to base allowances for flows of sewage to be 
expected. In the first World War the treatment plants 
were designed on the basis of an anticipated flow of 55 
gal per capita per day. Substantial variations occurred. 
For the 1940 program it was decided that 70 gal should 
be ample, but that most of this flow would occur during 
16 hours of the day. It was also decided that treatment 


TaBLe I. Types or SEwaGE TREATMENT PLANTS AT MILITARY 
Posts, 1940 


NuMBER OF PLANTS 


— 


Genera. Types Sludge 

or TREATMENT Digestion Totals 
5 
15 





Connection to city sewer.... 
Sedimentation only: 

eT CT ee 1 

Separate digestion tanks........... 14 
Trickling filters, standard 

ST ee ee 1 

Separate digestion tanks........... 8 
Trickling filters, high rate:* 

Imhoff tanks : . Aeris eerie oe 1 

Separate digestion tanks.......... 13 
Activated sludge 

Separate digestion tanks........... 
Others: 

Sand filters, Imhoff tanks.......... 

Sewage ponds, Imhoff tanks........ 

Enlarging existing trickling filters. . . 

PPP errr eee 


9 


14 


21 wwik 


Grand total 


* Nine biofilters, five aero-filters. 







plants be designed to care for maximum rates of 140 gal 
lasting several hours, and that hydraulic allowances bh. 
made for flows at rates of 2.5 to 3.0 times the average, 

It was expected that water consumption and se 
flows would approximate each other. In general this 
seems to have been true but it has also been found that 
in some cases at least, the per capita water consumption 
has varied inversely with troop concentration (Fig, 1) 
A similar relationship may be presumed to occur as re. 
gards sewage flows. 

Variations in camp and municipal sewage flows are 
compared in Fig. 2. From the limited available operat. 
ing data it appears that a higher unit quantity of 
and higher ratios of peaks to average flows should be 
used for the smaller projects. 

Sewage flows at some camps have been materially 
greater than the 70 gal per capita per day anticipated. 
for example, Camp Forrest, 115 gal; Camp Blanding 
114 gal; Camp Davis, 92 gal; Camp Edwards, 89 gal. 
and Camp Devens, 86 gal. Experience, however, has 
shown that continuously flushed urinals materially jn. 
crease the flow and that the installation of flushometers 
will greatly reduce it. Hourly variations in several 
camps are shown in Fig. 3. 


SEWAGE CHARACTERISTICS 


The probable quality characteristics of the sewage 
likely to be received at the treatment plants could not be 
established because of the extremely limited informa. 
tion available; but on the basis of such data as were re- 
corded at the cantonments of the previous World War 
the composition was predicted (Table II), with an aver. 


TABLE II. COMPARISON OF PREDICTED AND ACTUAL Raw Sewace 


CHARACTERISTICS 
PREDICTED Aver. Measurep 
PREDICTED Lb per Cap. Lb per Cap 
lreM Ppm per Day per Day* 
Suspended solids........ 460 0.27 0.20 
Biochemical demand... . 290 0.17 0.19 
Ether-soluble matter... . 150 0.09 ead 





* From 10 military posts. 


age flow of 70 gal per capita per day. Also given are the 
average data from ten military posts, on the basis o/ 
15,000 population and 97.5 gal per capita per day. 

Such operating records as we have scrutinized indicate 
that the B.O.D. is somewhat higher than the 0.17 used 
in 1940 for design. However, there is an unusually large 
variation. Apparently conditions at the camps vary. 
Thus, when a laundry was built at one camp, its wastes 
were found to increase the suspended solids by about 
21% and the B.O.D. by about 25%. Also, differences in 
operating efficiency, particularly as regards the cleaning 
of grease traps, may account for variations. At present 
we understand that the engineers of the War Depart- 
ment are inclined toward a B.O.D. of 0.20 Ib and have 
not yet changed the units for suspended solids and ether- 
soluble matter. 

These data represent information of limited scope and 
accuracy and should not be accepted as final. However, 
they appear to indicate that the per capita contributions 
of oxygen demand have been higher, and those of sus- 
pended solids lower, than was anticipated. 

Although relatively large quantities of greasy scum 
were expected, the installation of special prelimimary 
grease-removal devices at the treatment plants was not 
advocated. Grease traps were provided on mess 
drains, but in one instance at least, when these traps were 
cleaned the contents were dumped into sewer manholes. 
Evidently more consideration should be given to the way 
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grease traps are installed and maintained. To date 
there seems to be no more reason than formerly to pro- 
vide grease-removal apparatus ahead of sedimentation 
= original recommendation to use hand-cleaned bar 
racks seems in general to be sound for small and medium 
sized plants. At the larger camps mechanical screens 
can be used to advantage, particularly if of the type 
where ground screenings are returned to the sewage, thus 
obviating the handling and disposal of substantial quan- 
tities of objectionable screenings. 

Apparently if bar screens are hand cleaned, they should 
have a somewhat greater spacing than for domestic sew- 
age, perhaps a minimum of 1'/4 in. At one camp, where 
they had a clear spacing of 1 in., it was necessary to clean 
them every hour, and in this interval a differential head 
of almost 1 ft was built up, thus causing pulsations in the 
fow to the sedimentation tanks. At another camp a 
clear spacing of 1'/2 in. required cleaning once every 
three hours and a maximum difference in elevation of 
about 2'/, in. If the wider spacing is practicable, hand- 
cleaned screens seem to be satisfactory except in the 


larger projects. 
NEED FOR FLOW MEASUREMENTS AND OPERATING DATA 


Measurement of sewage flows was and is strongly ad- 
vocated. Various types of measuring devices have been 
employed, but in general, weirs, Parshall flumes, or Pal- 
mer-Bowlus rectangular flumes are suggested. Venturi 
meters appear better adapted for effluents. The desir- 
ability of means for making continuous records of flow 
has been demonstrated and these have been generally 
provided. 

Such operating experience as we have been able to 
review indicates that grit chambers are not generally re- 
quired. The 1940 bases of design stated that grit cham- 
bers were to be omitted except in special circumstances, 
and this seems to be the prevailing opinion. 

For sedimentation, the use of mechanically cleaned 
settling tanks or Imhoff tanks received approval. In 
the case of mechanically cleaned tanks, the architect- 
engineers were advised to decide whether local conditions 
indicated that tanks circular or rectangular in plan were 
preferable, and to select the type best adapted. 

The 1940 bases of design provided a displacement 
period of 3.0 hours in preliminary sedimentation tanks, 
based on an average flow of 70 gal per capita per day for 
standard trickling filter plants. A general measure of the 
necessary size for the preliminary sedimentation tanks is 
the effect on the reduction of B.O.D. Only limited operat- 
ing records have come to our attention. It was suggested 
in the 1940 data that with fresh sewage and a relatively 
liberal displacement period, the reduction of B.O.D. by 
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Fic. 3. HourLY VARIATIONS IN SEWAGE FLOW AT A NUMBER OF 
Army Camps, 1941 


sedimentation might be 50%. Operating experience in- 
dicates, however, that such removals have not been ob- 
tained at all plants, removals of 40° being more nearly 
representative. 

The decreased removal efficiency in turn has had a 
bearing on the loadings of secondary treatment features. 
For example, it was expected that the oxygen-demand 
loadings on standard trickling filters caring for 4,000 to 
5,000 persons per acre-ft would be satisfactory, based on 
0.17 lb of demand per capita and 50% removal by sedi- 
mentation. On the basis of 0.20 lb of demand and 40% 
removal, the load in terms of oxygen demand would be 
increased by about 40%. The increase in loading would 
occur with other types of secondary treatment. No evi- 
dence, however, has come to our attention that such in- 
creases in actual, over anticipated, loadings have seriously 
affected operating results. The loadings recommended 
took into account differences in climatic conditions, and 
somewhat higher loadings were approved for secondary 
treatment features in southern camps. 

Our recommended design data and plant loadings cor- 
responded fairly well with accepted 





practice for municipal plants. As re- 
gards some of the newer modifications 
of older forms of treatment plants, such 
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as high-rate trickling filters, it was 
recognized that the degree of treatment 
might well be less than with standard 
trickling filters; but the saving in con- 
struction cost and favorable experience 
with the newer type of filter appeared 
to justify its use where conditions 
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in general, but a few exceptions were 
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allowed where special conditions made this type of treat- 
ment justifiable. Chemical precipitation was not ap- 
proved, largely on account of the operating cost for chemi- 
cals and their possible shortage under war conditions. 
Events have justified this stand. 

In the case of sludge digestion, either in Imhoff tanks 
or in separate digestion tanks, much the same allowances 
were recommended as are considered good standard prac- 





CoMPLETE SEWAGE TREATMENT FOR A SOUTHERN CAMP 
Facilities Include Two-Stage Biofilters, Clarifiers, Distributors, and Other Features 


tice. Recognition was given to differences in climate and 
to the possibility that some of the separate digestion tanks 
would be unheated. In a few instances old Doten tanks 
were adapted for digestion of sludge. It is reported that 
in some cases at least, these converted tanks have not 
proved very satisfactory. 


OPERATION HAS PROVED INSTRUCTIVE 


Experience to date indicates clearly the need for ade- 
quate records of operation at the existing treatment 
plants, and for correlating these records with the popula- 
tions and conditions peculiar to each post. This need 
was anticipated, and our early report listed the equipment 
necessary for securing the essential analytical data. 
Recognition was made, however, of the different types of 
treatment and variation in size of plants by recommend- 
ing less extensive tests for small plants and plants afford- 
ing only limited treatment. 

Laboratories have been provided at most plants and 
data are being recorded. Because of delays in organizing 


TABLe III ANALYTICAL RESULTS FROM THREE SEWAGE TREAT- 
MENT PLANTS AT MILITARY Posts 


Suspenpep Souips, Perm 5-Day B.O.D., Perm 


—- — 


Prim Final Prim Final 


Raw Tk Tk. Raw Tk. Tk. 

PLANT Sewage Eff Eff. Sewage Eff Eff. 

Activated sludge* 195 136 21 204 155 23 
Imhoff, high-rate 

trickling filtert 115 52 34 190 107 79 
Imhoff, high-ratet 

trickling filter 240 66 25 350 190 40 





* Average for five months 
t Average of seven 24-hour tests in seven different months (biofilter) 


t One-day composites, 10 a.m. to 3 p.m.; recirculation 
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the work and in tabulating and studying the data ob. 
tained, it has been difficult to secure complete and authep. 
tic information. Summarized analytical results 4; 
operation for three treatment plants are given ;, 
Table III. ‘ 

These data are too meager and other information rej . 
tive to conditions affecting operation are too limited ¢, 
permit drawing definite conclusions. Table III is pre. 
sented to show what js 
being accomplished at 
the treatment plants »: 
some posts. 


Analyses of hourh ] 
samples at one camp, as n 
given in Table IV, shoy : 
that variations in the 
strength of its sewage 
roughly parallel varia. 
tions 1m rates of flow 
They are not greatly 
dissimilar from the condu 
variations that occur in Gm 
the strength of muzi- strate 
cipal sewage. requir 
d Vi 
Too much emphasis ae 
° be : have | 
cannot be placed on the tT 
need for competent and ; 
faithful operation of wh . 
sewage treatment plants » h 
at military posts. It is rvs 
also highly important ogee 
the pl 
that laboratory findings Jud 
be used to guide eco- ee a 
nomical operation and pe 
. : of this 
to provide reliable data ond a 
. " i 
from which future aman 
plants or enlargements to existing plants may be designed 4 "th 
rT. . a : Oo . 
rhe paucity of data from World War camps constituted f th 
: . . . , U c 
a serious handicap to those entrusted with the design of da wat 
the sanitation facilities in the present emergency. , 
TABLE IV. Hourty VARIATIONS IN STRENGTH OF Camp Sewacr One 
Average of Two 24-Hour Test Runs 4 " 
vide Ic 
Sus. Sus. ; ; 
Soutips, 5-Day Sous, 5-Day pr SS 
Time Prem B.O.D. Time Pru = BOD qualifi 
lam 38 88 1 p.m. 85 150 relieve 
2 a.m 48 64 2 p.m 180 328 
3 am. 26 30 3 p.m. 183 308 Army 
4am 13 32 4p.m 176 205 perienc 
5 a.m 27 37 5 p.m 124 14 of the 
6 a.m 78 97 6 p.m 90 158 . 
7 om 150 183 7 p.m. 131 21 hed Ine 
8 a.m 143 228 8 p.m. 187 33 ties th; 
9 a.m 235 285 9 p.m. 191 275 Br een, 
10 a.m 155 238 10 p.m. 111 205 sional 1 
ll am 15 203 ll p.m. 74 16 I he 
12 noon 171 203 12 midnight 50 Special 
nial oS —_ trainin: 
Recognition of this fact has led to the placing of traimec combat 
civilian personnel in charge of the operation of utilities, strateg 
including sewage treatment plants, at Army posts. The the suc 
broad outlines of this policy were well described by 1 will not 
Col. G. F. Lewis, Chief of the Repairs and Utilites nor wil 
Branch of the Construction Division, in a paper pr in case: 
sented before the American Public Works Associatiot to aid 1 
at New Orleans on October 28, 1941. of whic 
We are in hearty agreement with this policy and trust The 
that the experience and data secured by civilian apes organiz 
tors of sewage plants at these military posts will be made , 
available to the Society in detail in the not too distatt 4 
future. We wish to express our appreciation of the data & 7 
and cooperation received from many civil and militat -_ 


authorities. 
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hat is 
ed at GAIN “Civil Engineering” is privileged to 
nts at LE present an article in the series dealing with 


various government services attuned to the war effort. 
This one has to do with a brand new activity—specially 


hourly 
related to engineering. The Army Specialist Corps ws 


, Show a uniformed commissioned adjunct of the Army, 
mn the 
wage HAT the Army Specialist Corps was established 
= is due to the initiative of Gen. George C. Marshall, 
_ : Chief of Staff. It is based upon the fact that the 
y Cally 


conduct of war requires the exercise of a wide diversity 
of functions. The highest of these functions relate to 
strategy and tactics in handling combat troops. This 
requires officers of professional military quality who have 
devoted their lives to the study of military affairs and 
have been trained by the government for these purposes. 

There are multitudinous other functions which are 
essential adjuncts to the professional military functions. 
These relate to the procurement, testing, transportation, 
warehousing, and shipping of materials, and their pro- 
vision in adequate quantities and of proper quality at 


ayant the place and time needed by the combat troops. They 
ndings include the many technical and scientific services so 
_— necessary for the conduct of a modern war. Functions 


of this sort have many close analogies in civil occupations 
and many civilians are possessed of a wide experience and 
great skill, gained in their private affairs without expense 
to the government, that can be brought into the service 
of the Army to carry out those military functions that 
do not require professional military skill and experience. 


signed. 
‘ituted 
sign of 


QUALIFIED BY CIVILIAN EXPERIENCE 


One purpose of the Army Specialist Corps is to pro- 
vide for the various services of the Army officers who are 
possessed of the business and technical experience and 
qualifications, acquired in their civilian occupations, to 
relieve for duty in command of troops the officers of the 
Army who have professional military training and ex- 


SEWAGE 


po perience. Stated briefly, one of the principal functions 
a. of the Corps may be said to be to secure properly quali- 
913 fied men from civil occupations to perform military du- 
330 ties that otherwise wou. require the services of profes- 
po sional military officers of the Army of the United States. 
160 The functions of the officers appointed by the Army 
- Specialist Corps, therefore, do not require the military 
fiteed training that is requisite for the handling of troops in 
tities, combat, and the development and carrying out of the 
The strategy and tactics of operations that are necessary for 
by Lt the successful winning of the war. The Corps officers 
tlities will not be combat officers. They will not be issued arms 
— nor will they exercise military command of troops except 
Aw in cases where armed military personnel may be assigned 
to aid them in the performance of non-combatant duties 
—- of which these officers are in charge. 
oper: The Army of the United States has recently been re- 
dead organized into three major parts: 
listant 1. The Army Ground Forces 
nn 2. The Army Air Forces 


ee 


The Services of Supply 


The Army Specialist Corps 


New War Service, Open to Engineers, to Assume Some Tasks of Regular Military Officers 


By WiiiiaM O. Horcukiss, M. Am. Soc. C.E. 
Deputy Director, THe Army Speciatist Corps, Wasuincton, D.C. 


having semi-military characteristics. It will do engi- 
neering and other administrative work designed to 
free regular officers for military duties. From inti- 
mate knowledge, Dr. Hotchkiss speaks with authority 
on the purposes, functions, and procedures designed 
to make the Corps an effective instrument for war. 


Army Specialist Corps officers will be used in greatest 
numbers in connection with the Services of Supply. 
They will be required in many of its staff divisions, supply 
services, and administrative services as indicated in pro- 
curement objectives already received from the following 
list and from others not named: 


Transportation Division 
Corps of Engineers 
Signal Corps 
Quartermaster Corps 
Chemical Warfare Service 
Ordnance Department 
Post Exchange Services 
Statistical Service 
Special Services 

General Depots Division 
Provost Marshal General 
Judge Advocate General 
Public Relations 
Military Intelligence 


In addition to serving the organizations in the Services 
of Supply, Army Specialist Corps officers will be used in 
the Ground Forces and in the Air Forces. These men will 
serve as special service officers, supply officers, engineer 
officers, research officers, statisticians, quartermaster per- 
sonnel, classification personnel, ordnance personnel, 
public relations officers, communication officers, post 
exchange personnel, accountants, and in many other 
fields. Many technical positions in motorized and air 
units will be filled by Army Specialist Corps appointees. 
The foregoing serve as illustrations of the wide variety 
of services for which the Corps officers will be requisi- 
tioned. 

The Army Specialist Corps will maintain no operating 
body of troops of its own. Its officers are appointed only 
upon requisition from the various arms and services of 
the Army and other branches of the War Department or 
of other emergency organizations to which the War De- 
partment assigns Army personnel. Upon appointment 
they are immediately assigned to duty with the requisi- 
tioning agency and are thereafter under its orders. 


SELECTED FROM ALL BRANCHES OF CIVILIAN LIFE 


From the foregoing description of the purposes and 
functions of the officers appointed in the Army Specialist 
Corps it is obvious that the kind of men who are needed 
for this service are men of officer quality of the highest 
kind. They must be men of unquestioned character, of 
good bearing, of satisfactory education, of good team- 
work capacity, and they must be possessed of special 
skills and experience of a wide variety. 
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The securing of the men to be commissioned in the 
Army Specialist Corps will in the first instance be from 
the applications filed in the Adjutant General’s Office. 
In case these do not supply a sufficient number of men 
with the requisite qualifications, the next source of supply 
will be from the files of the Civil Service Commission, 
which include the National Roster of Scientific and Spe- 
cialized Personnel. If these lists do not furnish the neces- 
sary number, the Army Specialist Corps, in cooperation 
with the Civil Service Commission, will appeal to busi- 
ness organizations, to colleges, and to various other 
organizations through which lists of men of the required 
type may be obtained. 


OTHER PRELIMINARIES AND EXAMINATIONS BEFORE 
ACCEPTANCE INTO CORPS 


Based upon the requisitions made upon the Army 
Specialist Corps by the various Arms and Services, men 
of the required qualifications will be selected from these 
various sources. If they have not already done so, the 
individuals who seem to fit the requirements for the work, 
as determined jointly by the Army Specialist Corps and 
the requisitioning agency, will be asked to fill out a Per- 
sonnel Placement Questionnaire, Form 0850 of the Ad- 
jutant General's Office, which is a very full and complete 
questionnaire calling for information about the individual 
candidate. These forms may be obtained from Corps 
Area headquarters, from the Adjutant General's Office, 
or from the Army Specialist Corps in Washington. After 
an examination of the information on these question- 
naires, the selection of the men for commissioning is made 
by the Army Specialist Corps with the approval of the 
requisitioning agency. Final selection is made after a 
personal interview. 

These candidates are then given the regular final-type 
medical examination required of all officers in the Army. 
The examining surgeon must certify as to whether the 
candidate is capable of ‘arduous, moderate, or light’’ 
physical exertion. If the physical capacity of the candi- 
date is up to the requirements of the position for which 
he is to be appointed, he may be accepted even though 
he is far below the physical requirements for the Army 
of the United States. An eligible man of any age may be 
appointed if he is able to perform the work which is 
needed. The emphasis is upon the brains and ability to 
perform the particular work, rather than upon age or 
physical condition. 


CORPS NOT COMPETITIVE WITH OTHER SERVICES 


Officers of the Specialist Corps will be required to fill 
many kinds of positions. Many will be used for office 
duties. The physical health and age requisite for the 
performance of the particular job is all that will be re- 
quired of them. Others will be needed for service abroad 
with combat troops. For such officers the age and physi- 
cal requirements will necessarily be almost as strict as 
for officers in command of troops. 

With regard to draft status, the Army Specialist Corps 
does not compete with the Selective Service. Men who 
are of the age and physical condition that puts them in 
Class 1A, suitable for immediate induction, may not be 
appointed in the Army Specialist Corps. Men under 30 
years of age may not be commissioned in the Army 
Specialist Corps unless they are in Class 4F, permanently 
physically disqualified for general military service, ex- 
cept in case of very special qualifications required for an 
urgent need, and then only with the approval of the 
Secretary of War in each case. No one in the conscien- 
tious objector class may be appointed. Those in other 
draft classifications may be appointed as officers in the 


VoL. 12, No.7 


Corps, but if reclassified and put in 1A at a later date 
they may still be called under the Selective Service Act 

Appointment in the Army Specialist Corps does not 
alter the appointee’s liability for active mili : 
under the Selective Service Act. The Corps also does not 
compete with the Selective Service in that it may not 
appoint any one who for occupational reasons is deferred 
from induction. Necessary men in industry are not 
taken into the Corps any more than they are taken into 
the Army of the United States. 


ROUTINE PROVIDED FOR APPOINTMENT 


After appointees have thus been screened out and se- 
lected, their complete file is sent to the War Department 
Personnel Board for its approval. This Board 
upon all officers appointed to the Army of the United 
States and the Army Specialist Corps. After their ap- 
proval, those who are to be appointed to the rank of 
Major and above must be nominated by the President 
and confirmed by the Senate before their commissions 
can be issued. Men in ranks below that of Major may 
be appointed without nomination by the President and 
confirmation by the Senate. 

After these procedures are concluded, the Director 
General of the Army Specialist Corps forwards the pa- 
pers to the Adjutant General, who issues the commis- 
sions, oath of office, and orders to the candidate. There- 
upon the candidate reports for duty when and as ordered. 
These orders assign the Corps officers for duty to the 
arms or services which requisitioned their services. This 
routine is substantially parallel to that required for the 
appointment of an officer in the United States Army. 


OUTSTANDING PERSONNEL AND SERVICE IS ASSURED 


When the supply of men having the special qualifica- 
tions desired is not sufficient, the Army Specialist Corps 
is authorized to provide training for qualified trainees. 
In this group will be many officers having scientific 
and engineering training, who may require special courses 
to fit them for special functions. The supply of such 
men is quite inadequate, and many will have to be trained. 
Electrical engineers and physicists particularly are 
available in such small numbers that it will be necessary 
to recruit many officers who have had the first year of 
college physics, and mathematics through the calculus, 
to train for the many special needs of the Army. 

Many electrical engineers who have graduated in the 
last ten or fifteen years have gone into other fields of 
activity in which their knowledge has faded through non- 
use. These can be commissioned and given refresher 
courses first and then the advanced courses required for 
the special duties they will perform. In this group will be 
included many who have had to leave college before com- 
pleting their full engineering course. 

I have given you a brief picture of the purposes, opera- 
tion and function of the Army Specialist Corps. From 
this picture it is obvious that this Corps will furnish 
an opportunity for a high type of patriotic service to 
many loyal citizens who have heretofore been barred. 
By reason of age or physical imperfections many who 
want to serve have been ineligible for service in the Army 
of the United States. Many of these will find in the 
Army Specialist Corps the very welcome opportunity ' 
serve which their patriotism is seeking. 

It will be a corps of men outstanding in character and 
ability. Every man in it will be serving because of 40 
intense patriotic desire to do his bit for his country r 
its time of peril. The Corps will thus be an effective 2 
in making use, to the fullest possible extent, of the pat 
otic manpower of.the Nation in its hour of need. 
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rRUCTURES now being built 
may be intended to be per- 
manent or temporary. Prob- 
ably many structures designed now 
for war service will be in use longer 
than planned; and their use may be 
changed. It is well to remember 
this though the consideration is not 
now controlling. 

In any event, for the present the 
use of structural steel should be 
avoided —substitutes should be used 
wherever possible. The problem is 
not one of economy in the ordinary 
sense, but of saving steel. Timber, 





By Harpy Cross, M. Am. Soc. C.E. 


TEEL is today a critical material, to 

be used sparingly or eliminated en- 
tirely. This paper is confined to the im- 
mediate need of saving structural steel, 
with special reference to the substitution 
of concrete. It is intended to be sugges- 
tive, not definitive. There is a growing 
literature in this field and for that reason 
references have been avoided. It is, how- 
ever, important to refer to the paper by 
R. L. Bertin, M. Am. Soc. C.E., in the 
February “Journal of the American 
Concrete Institute’ and to later discus- 
sion of it in that Journal, as for example 
in the April issue. Originally, Mr. 


Saving Steel by Substituting Concrete 


Proressor or Civit ENGINEERING, YALE University, New Haven, Conn. 


“Other places where concrete is 
being substituted for steel are con- 
crete ramps (to replace elevators), 
coaling pockets, pipe, concrete load- 
bearing piles, and concrete sheet pil- 
ing. Many inquiries are being re- 
ceived now (starting very recently) 
on the substitution of concrete poles 
on transmission lines and trolley 
lines. I expect we will see a great 
deal of this. From inquiries we have 
received from various sources I judge 
that stacks will come in for con- 
siderable play too.”’ 

Various expedients are available 
for long-span construction. Most of 





plain concrete, brick, or clay pipe Cross’s paper was on the program of the 


should be used if possible, otherwise Structural Division at the Society's the concrete roofs in the near 


combinations of familiar type—one Roanoke meeting in April 1942. 


material for tension, another for 
compression. Of such combinations reinforced concrete 
is the most familiar. 

It seems especially important now to save plates. 
Hence the choice of reinforced concrete for bins, bunkers, 
and tanks, where straps at high stresses replace plates. 

\s a guess I believe that, of the total tonnage that 
would in normal times be estimated for construction to 
be done during 1942, about 40% can be eliminated for 
the emergency. Of this 40%, about 25% can be elimi- 
nated by substitution of timber, of plain concrete and 
other materials, and of reinforced concrete, the saving 
from these three sources being approximately equal. 
Of the remaining 15%, about one-half may be effected by 
further rationing at the source—simply by elimination 
of the work—and the remainder by revision of codes and 
by special expedients in design beyond those already 
taken to make substitution possible. This estimate is 
crude and probably everyone will get different figures— 
but it is important that some estimate be made. Inge- 
nuity in design is thought to be important more because it 
makes substitution possible than because of further 
saving of steel after the substitute is chosen. 

_ Plain concrete and plain masonry are replacing rein- 
lorced concrete and iron for culverts. Note that the 
mount of tensile steel needed for flexure is less if there is 
ilso direct compression in the member; 
hence the availability of arches and of dome 
construction to save reinforcing steel. 
Plain concrete is the obvious solution for 
loundations and slabs on earth. Pre- 
Stressed reinforced concrete is now indicated 
as desirable for tanks to replace steel plates. 

For mill buildings and one-story sheds— 
the principal field of industrial construc- 
tton—reinforced concrete should be con- 
sidered This may include rather long 
‘pans of ngid frame and also the usual 
moderate spans of saw-tooth construction. 
Pre-casting with welded splices has been 
used satisfactorily and should be considered 
on large jobs. — 

«i a letter to the writer, A. J. Boase, 
um. 4m. Soc. C.E., says: 


future will be limited to 60-80 
ft. But spans up to 150 ft or 
over are quite feasible. Usually these will be rigid frames 
and every effort should be made to lighten the construc- 
tion toward the center. Hollow sections are possible but 
not often advisable. Some weight can be saved by using 
I-sections. Concrete trusses are not much lighter than I- 
sections and are rather messy to build. Vierendeel gir- 
ders have been used but it should be noted that the open- 
web girder has very little continuity; it acts in any case 
nearly as a simple span. The semi-Vierendeel—that is, 
Vierendeel form toward the center where the shear is 
low, and solid web toward the ends—projecting beyond 
the roof lines at the eaves for rigid-frame construction, 
offers real possibilities. 


WIDER USE OF CONCRETE 


Use of rigid frames and of the more modern types of 
design is recommended not because they are inherently 
economical but because they make possible the substitu- 
tion of concrete for steel. Pre-cast construction and 
long-span construction can often be effected more easily 
by the use of continuity. 

Concrete offers special opportunities for designing in 
three dimensions—such as domes and shells—by using 
walls as beams and by the general use of a single member 
to resist forces acting in different planes. Economies 
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365 































BARREL SHELL Roor in AN INDUSTRIAL PLANT 


Bay 1) Ft Wide Columns, 50 Ft on Centers 
Shell Averages 3'/, In 


Muttie_e-Sepan Ricip-FRAME Roor CoverRS 
AMPHITHEATER IN UNION Srock YARDS, CHICAGO 









HANGAR BUILDING Has 14(%) 
Sg Fr or CLEAR FLoor Sp, 







Rigid-Frame Roof Members 4; 
Hollow and Span Is 1% 
















Re 





Saw-TootH Roor SuPPORTED ON 50-FtT-SPAN CONTINUOUS 
Note Horizontal Concrete Brace Between Girder 







Stack 75 Fr HicnH 
FoR ScHOOL HEATING 
PLANT IN MICHIGAN— 
STEEL 1S OFTEN USED 
FOR THIS PURPOSE 












CONTINUOUS CONCRETE 
FRAMES OF 70-Fr SPAN 
FOR SMELTING PLANT 









rein 
tive 
live 
for | 
are 
wor) 
ing | 
unle 
C 


stres: 
the s 
great 
age 1: 


I 


were 

guard 
anch« 
were | 
In co 








Vout. 12, No.7 Civit ENGINEERING for July 1942 367 


from this source are more in total quanti- Bess 

ties than in steel alone. dao SSS 
Existing codes and specifications have 

become so complex as to discourage substi- 

tution of reinforced concrete by those not 

accustomed to designing it. Code and 


fication revision is usually a slow pro- 


speci . . 
re if it could be done quickly and in the 
direction of simplicity, revision would be 


useful 
In specifications for design, three factors 
are interrelated—the loads specified, the 
allowable stresses and metliods of comput- 
ing them, and the rules for detailing. In 
reinforced concrete the dead load is rela- 
tively great and economy from reducing the 
live load is not usually pronounced. Rules 
for detailing, while more or less arbitrary, 
are closely dependent on experience with 
working stresses; large increases in work- 
ing stresses may lead to secondary failure 
unless the rules for detailing are revised. 

Compressive stress in flexure with modern 
concrete and existing codes is not usually important, and 
bond isnotoftenimportant. With increased steel stresses 
the concrete stresses are still not controlling at failure, but 
bond stresses may become important. High steel stress 
tends to break down the bond and this in time threatens 
the web near supports. 

In reference to stresses in reinforcement, T. D. Mylrea, 
M. Am. Soc. C.E., who has given much thought to such 
matters, writes me: 

| would say that on the condition that the working 
stress in flexure does not exceed 50% of the yield point of 
the steel, a working stress of 30,000 Ib per sq in. is not too 
great, providing secondary failure due to bond or anchor- 
age is guarded against. 

‘In my own tests I found that when high steel stresses 
were used, failures from secondary causes had to be 
guarded against. Similarly in simple beams, where the 
anchorage and shear were properly cared for, all cracks 
were fine at a computed steel stress of 30,000 Ib per sq in. 
In continuous beams there is real cause for concern at 
points of negative 
moment. Here an- 
chorage is of special 
importance.’ 

I believe that 
code revision for 
war purposes should 
aim chiefly to en- 
courage  substitu- 
tion, especially by 
simplification. In- 
crease in steel stress 
is less important. 

Increased depth 
may save steel, but 
this depends on the 
relative amount of 
load from the 
weight of the mem- 
ber itself; if the 
moment results 
chiefly from _ the 
weight of the mem- 
ber, there will be 
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possible, it may be advisable to use thin slabs and thus 
cut dead weight. Deflection of slabs is relatively less 
important in war construction. In columns, a minimum 
of steel should be used. In haunched beams of rigid 
frames, a small center depth and a large end depth 
should be used to save steel. 

Under present codes, flat slab decks are estimated to 
give minimum steel, the advantage increasing with the 
live load. 

When over-all economies are considered, use of rein- 
forced concrete will save steel, will almost certainly save 
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time if structural deliveries are slow, and will not use 
more man power than will structural steel. The substi- 
tution here recommended gives opportunities for the 
ingenuity that has always characterized the work of 
American designers and builders. I am especially im- 
pressed with the following from Mr. Boase: 

“In the cases that we have followed, the contractors 
have proved themselves unusually versatile in switching 
from steel to reinforced concrete. Actuaily, I believe 
the contractors meet the situation much better than the 
engineers do and there has been a surprisingly small 
amount of difficulty in the field. This has been so marked 
that it makes me ask the question, ‘What do we mean by 
being practical?’ As I understand that phrase, actually 
what we have meant in the past is that we were trying 
to turn out designs that would meet the contractor's 
everyday procedure without any particular change in his 
set-up. Today I think it is a fair statement to say that 
some of this is being discarded, and it seems to me the 
contractors are able to change their procedures much 
more readily than are the engineers.”’ 
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Public Works in a Post-War Program 


Focus Should Be Placed on National Development as the Chief Objective 


By Frank W. Herrinec, M. Am. Soc. C.E. 
Assistant Director, NATIONAL Resources PLANNING Boarp, Wasuincton, D.C. 


LANNING for a_ post-war 
Prstic works program is really 
planning for one aspect of the 
post-war world. What kind of 
world that will be, of course, we 
cannot now know. We do know, 
however, that the world of today is 
vastly different from the one we 
knew no more than two or three 
years ago. As recently as 1939, 
it was being said that continued 
mass unemployment was the central 
economic problem of the country, 
but today the problem is one of 
finding enough men, materials, and 
hours to enable us to double and 
redouble our national output. 
When victory comes, what problems 
shall we be facing? 
A complex problem of this sort 


cannot be solved in a few weeks. The solution requires 
long, painstaking study and hard work. Furthermore, 
many of the most important determinants cannot now 


be forecast. 


But a few aspects of that problem, in the light of 
today’s information, can be roughly outlined. For 
example, when victory comes we shall have been exerting 


our maximum of productive 
effort. The value of this pro- 
duction will probably be well 
over 100 billion dollars annually, 
the major portion being for the 
war effort. Will cessation of 
hostilities be followed by a drop 
in national income? Will the 
steel mills, the aluminum plants, 
the engine factories, and the 
transportation system go on 
part-time schedules? Will the 
millions of men who have been 
giving their utmost in the war 
effort be no longer needed? 
Shall we experience a faltering 
economy and a society which is 
out of adjustment with its po- 
tentialities? 


A DEFINITE OBJECTIVE SOUGHT 


Such a nation would not be 
victorious, regardless of what 
the military outcome had been. 
It would be a defeated and un- 
happy land. We must set a 
goal for ourselves. We must 
make sure that our man power 
and our productive facilities 
will be fully employed to bring 
about the high level of income 
of which we now know we are 
capable. We must plan to 
balance our national produc- 


CT- HE economic aftermath of the last 

war still haunts America. If repe- 
tition is to be avoided, some means 
must be devised for transfer, at the proper 
time, of the national effort from war 
activities into the channels of peace. 
Public works is the most promising 
solution. From his diagnosis of the 
principles, Mr. Herring concludes that 
a continuing plan for national develop- 
ment is the most desirable objective of 
such a program, that it should lend itself 
to maximum employment of labor and 
utmost flexibility of operation. This 
stimulating paper is condensed from an 
address before the session on ‘‘ Prepared- 
ness for Post-War Conditions’ at the 
Annual Meeting of the Society, which 
was held in New York in January. 





Dams Have Hap A LARGE PLACE IN PUBLIC 
WorKS PROGRESS 


Looking Up at Large Block, Shasta Dam, California 
768 


tion-consumption budget at a high 


level with full employment, not a 


a low level with mass unemploy- 
ment. j 

A broad program of building 
public works must be an important 
part of our plan. Through public 
works, underdeveloped areas of oy, 
country are stimulated toward 
greater productivity, commerce and 
industry are facilitated, life and 
property are made more secure iy 
the city and on the farm, metropoli- 
tan civilization is made possible. 
Through the construction process 
employment is created, industria) 
production is brought about, and 
the circulation of the income stream 
is aided. Our public works pro. 
gram will fill a vital role in ow 


total plan to keep our economy functioning at a high 
level, to direct toward the uses of a world at peace 
strengths and energies at least equivalent to those now 
so necessarily directed toward national defense. 

The task of making our nation the land we intend it 
to be is an enormous one. Our cities are badly down at 
the heel and need rebuilding; our transportation system 


requires modernization; much 
of our population needs to be 
rehoused; our polluted streams 
need cleaning up; our fertile 
lands must be saved from des- 
truction. These are but a few 
of the things we need to do, of 
the public works projects for 
which we must plan. 

But obviously a public works 
program can be but one element 
in the total plan, one step toward 
the goal. It must be flanked 
by programs designed to call 
forth the maximum of effort by 
private industry, programs oi 
social insurance and programs 
of public assistance. And all 
these programs must be properly 
related so that equilibrium 
achieved in the high-income 
economy for which we plan. 


SEVERAL GOALS 


In the total plan, then, what 
role is to be assigned to the 
public works program in the 
post-war period? What shall we 
expect it to accomplish? 

There are at least three ob- 
jectives that might be set: 
to further the physical develop: 
ment of the United States © 
as to bring it into closer accord 
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national aspirations; (2) to 
and support the nation’s 
through the orders for ma- 
‘erials and the wage payments that are 
sioned by the construction proc- 
to provide opportunities for 
ment for those who would 
therwise not be employed. These 
tives are complementary, not ex- 
A program of public con- 
tr tion can be made to achieve all 


(La 


f national development is chosen 
the principal objective, the other 
goals are almost automatically 
won. To illustrate, the needs of public 
sonstruction for materials make heavy 
iemands upon the products of indus- 
try. Steel, copper, timber, petroleum 
oroducts, cement, brick, tile, glass, 
machinery—all these and many other 
industrial products are called for in 
huge quantities by a program of con- 
siderable magnitude. In fact, the in- 
dustrial processes upon which such 
a program depends ordinarily account 
for a larger share of the value 
f the final product than does the construction process 

Moreover, the geographic distribution of the activity 
generated by such a program is not adequately disclosed 
by the locations of the projects themselves. The manu- 
facture of the materials required ordinarily takes place 
at many other, perhaps distant, points. A bridge con- 
structed in Texas may mean employment in the steel 
mills in Gary; a water line built in Virginia may secure 
the job of a foundryman in Birmingham. 


MAXIMUM NATIONAL DEVELOPMENT IS AIM 


However, it does not necessarily follow that maximum 
national development will automatically be achieved 
ii the primary aim of the program is business stimula- 

or employment creation. A program could be 
planned that would require the employment of many 
people but would not necessarily contribute greatly 
toward the development of the nation, or even provide 
any powerful stimulus to private industry. Also one 
might be planned to provide a maximum of industrial 
stimulation and still fall short of bringing about the best 
sort of national development. 

\ program focused upon national development will, 
in proportion to its magnitude, tend to keep at their 
jobs many of industry's workers, particularly those 
engaged in the production of materials used in con- 
struction. The employment effectiveness of such a 
program, therefore, is not to be measured by the number 
1 people given new jobs on actual construction, but 
must take into account the industrial workers who retain 
their jobs because of the program’s need for materials. 
‘n tact the objective of such a program, in employment 
terms, might be thought of as the prevention of unem- 
ploym« nt rather than the creation of additional employ- 
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other hand, a program focused upon employ- 
ment creation will, again in proportion to its magnitude, 
uae ) make new jobs on construction operations for 
men tormerly engaged elsewhere. In order to create 
: new employment as possible with the funds 
it is quite likely that the projects chosen for 
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1 will be those making the smallest demands 





OVERALL View OF SHASTA PRojEcT, LOOKING DOWNSTREAM 


One of Largest Current Jobs Being Done by the Government 


for construction materials; the tendency will probably 
be to emphasize construction-site employment. The 
men so employed may even be, in part, men who had 
formerly been engaged in the manufacture of building 
materials. 

The objective on which focus is sharpest, in both 
planning and operation, will be of great influence in 
determining administrative policies. Too sharp a focus 
upon the creation of employment may lead to policies 
that will provide less than the maximum of industrial 
stimulation and less than the best national development. 
Emphasis upon industrial stimulation may lead to policies 
not most conducive to the best national development. 
It is upon national development, therefore, that the 
emphasis in planning should first be placed. We can 
be assured that a program planned on such a basis will 
yield its full quota of employment and of support to 
the other phases of our national economy. 


EACH TYPE HAS ADVANTAGES 


On the other hand, to say that we should focus our 
attention upon national development does not mean 
that we should exclude the other purposes from the 
program. The time at which jobs will become available, 
the kind of employment created, the amount of support 
to industrial employment, and the relation of these 
things to each other will depend in some measure upon 
the projects which compose the program. 

For example, studies of Public Works Administration 
construction by the Bureau of Labor Statistics indicate 
that street and road projects require 1.4 man-hours of 
employment away from the site of construction for every 
man-hour required on the job itself. Steam power- 
plant construction on the other hand shows a ratio of 
almost four to one. Between these two extremes lie 
the ratios of other types of construction, which have 
been found to be about as follows: residential building 
1.5; reclamation dams and structures, 1.6; sewage 
disposal, 1.9; non-residential building, 1.9; and water 
supply, 3.3. 

Program flexibility, or the speed with which the 
program responds to efforts to expand or contract it, is 
dependent upon the type and size of the projects which 
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© "Municipal Sanitation” 


SEWAGE PLANT AT YAKIMA, WASH., A DESIRABLE FORM OF PUBLIC 
WorkKS IMPROVEMENT 


Grit Channels in Foreground, Comminutors Left and Right 


compose it. Large projects in general are ponderous, 
both in getting under way and in being brought to an 
end. The making of plans and specifications takes a 
long time; early stages of construction may involve the 
sort of operations that proceed rather slowly; the peak 
of the demand for labor may not come until many 
months after work has been inaugurated. The con- 
struction period is relatively long and may easily continue 
into a period of labor shortage. For example there are 
still under construction, even in these critical times, a 
number of large projects that were started several years 
ago, principally because their discontinuance would 
either present a hazardous situation, as in the case of a 
half-built dam, or would result in a sacrifice of all the 
effort previously put into them 


ADVANTAGES OF SMALLER PROJECTS 


Smaller projects, on the other hand, get under way 
quickly, soon reach their peak of labor demand, and are 
brought to completion in a relatively short time. A 
program made up of small projects, therefore, could be 
expanded or contracted rapidly by the simple process 
of starting a greater or smaller number. 

Flexibility is also somewhat dependent upon the type 
of the projects. Some projects, whether large or small, 
are of such a nature that construction must be carried 
through to completion before any utility results at all 
For example, a bridge half done cannot be utilized; a 
water purification plant is of no use until it is completed. 
Projects of this unitary character must be finished or the 
work that has been done is largely wasted. 

Some projects, however, are of an entirely different 
nature. Highways, streets, water and sewer lines, and 
the like can almost literally be built by the yard, and 
within close limits whatever is completed is of use. In- 
clusion of projects of this linear type in the program 
contributes further to flexibility and responsiveness to 
control 

We may agree, then, that our program should have 
national development as its principal aim and that 
within the limits imposed by that aim it should be ad- 
justed to provide the appropriate amount of flexibility 
and the optimum demand for labor. But how large 
should the program be? 

Construction has always played a key role in the 
development of the nation. Planning for a program of 
public construction in the post-war period, therefore, 
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Vou. 12, No; 
means planning for its magnitude and character rathe, 
than planning that it shall or shall not be. We can plan 
for an enlarged program or a program that would em. 
phasize certain types of works but we cannot plan tha: 
there will be no public works. 


EFFECTS ON EMPLOYMENT CONDITIONS 


Although public construction in the post-war period 
cannot be expected to hold out job opportunities for aj) 
who might not otherwise be employed, it can provide 
such opportunities for many. Experience indicates 
that when total public construction aggregates mon 
than about 2'/, billion dollars annually it begins t, 
require the services of workers over and above those 
upon whom it normally depends. Through efforts 
designed to expand the more flexible portions of the 
program, much can be done toward providing an op- 
portunity to be productive to those willing and able to 
be so. Expansion of this sort might be brought about 
by an increase in federal budgetary expenditures, by ap 
enlargement of the scope of federal grants-in-aid or loans 
to non-federal public agerfties, by guarantees of state 
or local government bonds, or by a combination of such 
measures. The employment that would result would 
be in proportion to the amount of construction work 
induced. 

A larger and more important aim would be to insure 
that the construction industry as a whole, public and 
private, would be called upon to produce at least a 
certain minimum of value annually. An amount some- 
where between 10 and 15 billion dollars seems indicated 
by experience. To achieve such a goal, not only would 
federal financial strength have to be thrown behind state 
and city activity, but it might also have to provide 
inducements sufficient to call forth the necessary amount 
of private construction. 

Under this arrangement, the total construction volume 
would be made up of (1) federally undertaken construc- 
tion, (2) construction undertaken by non-federal public 
agencies with federal financial support, (3) construction 
undertaken by non-federal public agencies without 
federal assistance, (4) private construction supported 
in part by federal financial strength, and (5) private 
construction not aided by federal financing. Through 
adjustments in its own budgetary expenditures, through 
grants, loans, or loan guarantees to non-federal govern- 
ment agencies and to non-governmental agencies, the Fed 
eral Government would seek to assure that the national 
total of construction would not fall below the figure 
that seemed most appropriate. 





Down To Rock Borrom at SHasta DaM 
Huge Project Involves Large Expenditures and Much Employment 
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the most important lessons 
learned since 1933 is that a 
“emergency” programs may 

.e self-defeating in achieving our 

What is needed is a continuing 

policy. But, starting with the 

cram in 1933, each was setup 
were the last. The consequence 
. sort of “deadline” type of ad- 
tration, with projects chosen for 
ution in accordance with their 
iooree of readiness and the quickness 
with which they could put great num- 
ers of men to work, rather than in ac- 

rdance with the need for, and im- 

rtance of, the improvement being 
indertaken. When these two criteria 
worked together, important and socially 
aluable community improvements re- 
sulted; when they conflicted, commun- 
ty value had to take second place. 

It is true, of course, that a quick 
start was highly desirable for the first 
program; there were millions of un- 
mploved men completely unprovided 


for at that time. During the ensuing 
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ears, however, the number of unem- © U.S. Bureau of Reclamation 
ple yed was always much greater DESILTING WoRKS AT HEAD OF ALL-AMERICAN CANAL, ON COLORADO RIVER 
than could be put to work by the Irrigation Uses Predominate in Public Works in the West 


programs appropriated for, and the 
need for quick stopping and restarting was not of funda- 
mental importance. The emergency programs were 
based on the hope that the unemployment problem 
would be solved in a brief period, but these hopes, ex- 
perience proved, were not to be realized. 
\ continuing policy, established by Congress, would 
ive made it possible to plan a public works program 
for a considerable period in advance. Projects could 
n have been made ready with the care that important 
indertakings require; they could have been chosen in 
lance with the community values they repre- 
sented; administration could have functioned smoothly; 
nd the deflationary effects of periodic work curtailment 
uld have been avoided. 
fo the National Resources Planning Board has been 
signed the responsibility for organizing a planned 
gram of public works to be undertaken when the 
| of the war makes it possible to devote our energies 


Vista oF SHasta Dam CONSTRUCTION 
en Through Steelwork of the Great Head Tower 


to the task of building up the nation. With this aim 
in view, efforts have been directed toward the develop- 
ment, in cooperation with the federal construction 
agencies, of a six-year program of wholly federal public 
works coincidental with the preparation of the federal 
budget, which can be reported in January of any year 
to the President and to Congress immediately following 
the annual budget message. The first year of the six- 
year program conforms to the President’s budget pro- 
posals for construction in the fiscal year just ahead; 
the remaining five years call for further development. 
The details of procedure are already familiar. 

Also, procedures for long-range programming suitable 
for application by state and local governments have 
been developed and are coming into widespread use. 


MODIFICATION AS NEEDS DETERMINE 


If public works programming is well done, at both the 
federal and non-federal levels of government, the adjust- 
ment of national policy so as to achieve the aim of 
employment stabilization will be immeasurably simpli 
fied. When fully developed the programming operation 
will yield information at all times on the extent of the 
nation’s public works activity to be anticipated over a 
period of years. Federal policies for expansion or 
contraction may then be determined in that light, to 
the end that true employment stabilization may be 
achieved. 

For example, if examination of the program should 
disclose that the total amount of public works construc 
tion would be inadequate to fill its rightful place in our 
national economy, the federal policy might be modified 
in any one or more of several ways to bring about its 
enlargement. Federal budgetary expenditures might 
be increased, the extent of grants-in-aid for non-federal 
construction might be enlarged, or the scope of loans or 
loan guarantees might be widened. Conversely, a 
retraction along any of these lines would bring about 
curtailment if curtailment seemed most desirable in the 
interest of a healthy economy. 
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Navy Warehouse Foundation on Bottom- 
Bearing Piles with Concrete Tips 


By J. H. THornvey, M. Am. Soc. C.E. 


PRESIDENT, WESTERN FouNDATION COMPANY AND WESTERN CONCRETE PILE 
Corporation, Cuicaco, IL. 


NEW warehouse in an eastern 
Navy Yard is founded on 


LARGE foundation job on metal 
and concrete piles was recently com- 


over seven thousand piles, pleted for the Navy. 


each with a bearing capacity of at were driven to an average depth of 55 fi, 
least 30 tons. The magnitude of using a plain concrete button or tip at 
this pile-driving job, its planning, the end of the metal driving tube. A 
and the speed with which it was smaller corrugated shell was then dropped 


was immediately sealed against the 
infiltration of sand and water by the 
deposit of '/: cu yd of concrete jy 
the bottom. The 14-in. tube was 
then drawn from the ground, and 
the pile driver pulled itself on its 
skids into position to drive the next 


Some 7,200 piles 


carried out, make the operation one inside the tube and sealed to the tip, after pile. The entire operation took 
of particular interest to the founda- which the tube was withdrawn and the about 20 minutes. 


tion engineer. 


shell filled with concrete. The details 


Filling of the shells was done later 


The main building is 275 by 480 here given of the driving and behavior of This delay allowed time for the in 


ft, and the concentrations of load the piles make an interesting record. 


required various groupings of piles, 

with a maximum cluster of 22 under a single column. 
The minimum spacing is 3 ft and the average is 4.33 ft 
in each direction over the whole area. This represents an 
average load of 1.6 tons per sq ft. Hence it was neces- 
sary to ensure the support of the structure on a stratum 
which can sustain such loads, in addition to the natural 
overburden, without damaging settlements. 

A study of the borings revealed that the underlying 
soil is not uniform. In general, the entire site is under- 
lain by a dense layer of cemented shells, gravel, and clay 
of considerable thickness, which is capable of supporting 
these loads. The top surface of this stratum lies at vary- 
ing depths and is surmounted with softer material and in 
some cases with thin layers of hard sand, clay, and shell 
conglomerate 


SEPARATE DRIVING POINT USED 


Each pile had a pre-cast button, or point, of unrein- 
forced concrete. It was placed on the ground in proper 
location and the pile driver was moved so that the ap- 
paratus hanging in the 90-ft leads was able to engage it. 
This apparatus consisted of a steel tubing 14 in. in di- 
ameter fitted with a steel shoe which engaged the button. 
The assembly was driven then as a closed end pile to the 
required ___resist- 
ance, using a 
15,000-ft-Ib single- 
acting hammer. 
Since the button 
was slightly larger 
in diameter than 
the steel tube, 
there was no side 
friction. 

When the driv- 
ing was com- 
pleted, the ham- 
mer was raised in 
the leads and a 
spirally corru- 
gated |l8-gage 
steel shell 12 in. in 
diameter was low- 
ered into the 14-in. 
tube. As soon as 
the shell engaged 
the shoulder of the 
pre-cast button, it 
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Bottom BuTToNn oF Pi_e, SURMOUNTED 
BY CORRUGATED SHELL—NOTE MOLDING 
BLocks IN BACKGROUND 


spection of the empty shells and for 
more convenient delivery of the 
ready-mixed concrete. The load factor was determined 
by the bottom bearing only. Any subsequent consolida 
tion of the soil around the piles will serve in time to add 
to the margin of safety. Undoubtedly the pile is sur 
rounded by a sheath of compressed soil as a result of the 
driving, and although this material must tend to relieve 
itself of stress, it is of interest to record that there was 
not a case on the whole project of a shell being collapsed 
or damaged by side pressure. The longest pile was 7) 
ft, the shortest, 36 ft. 

The contract called for speed. As it happened, the 
delivery of steel shells proved to be the limiting factor 
Using six rigs, two of which worked a double shift, as 
many as 179 piles were driven in one day and 822 piles 
in one week. Occasionally over 9,000 ft of piles were 
driven in one day. The two rigs selected for overtim: 
work were those which happened to lag in their move 
ment across the site on account of a more thickly crowded 
pile area or greater pile lengths. This arrangement per 
mitted an orderly progress across the site from east to 
west and preserved a uniform front without the danger 
of creating salients or pockets in which the surrounding 
work would tend to consolidate the soil and increas 
driving resistance. 

The buttons 
were cast at the 
site. Two mould- 
ing blocks were 
constructed with 
forms for 40 and 
60 buttons, re- 
spectively. Thus 
100 buttons were 
poured at a time 
from a _ concrete 
delivery truck 
operating slowly 
past the blocks. 
The use of high 
early strength 
cement permitted 
removal of the 
castings within 
five hours to a 
space allotted for 
curingand storage. srapr or Drivinc OpeRaTion—BvTt™ 

Shells were de- on rue Grounp anp Srest Drivin 
livered from rail- TuBE IN PLACE 
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Penetration per Blow, in Inches 
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road cars in 40-ft lengths. They were welded together or Fic. I. Pie - Drivine 
cut off as required and placed in a sorting area. This area RECORDS FOR Five PILEs, a 
was accessible to each rig. Using a drag and hoist line as New Navy WarReHous! 
each pile was driven, the rig boss selected a shell of proper Navy Acceptance Line 
length and lowered it into the casing. The sealing con- In isolated cases, - 
crete had to be poured, of course, before the 14-in. tube over 100 blows per foot Acceptance Line 
aa . eas " —— ‘ . , Engineering News 
was drawn and the position of the driver changed. for as much as 2 ft were Paro —l a 
A machine shop area was maintained on the site. required to puncture Capacity Pile i im 


[here equipment was conditioned and appropriate lengths 
{ 14-in. pipe were kept readily available and fitted with 


lriving shoes. 


For the driving behavior of the piles, reference is made 
to Fig. 1, which shows the record of five typical piles. The 


specifications required driving to 
60 blows to the last foot (5 blows 
per in.). Also the levels at 
which this resistance was to be 
expected and would be accept- 
able were predetermined from 
the boring data and tests. Note 
that Pile A was driven through 
one of the hard strata at a 35- 
ft depth. This pile would have 
been acceptable for the bearing 
load developed under the Engi- 
neering News formula at a pene- 
tration of 34 ft; further it would 
have met the Navy's required re- 
sistance at 35 ft. The hard layer 
was penetrated, and at penetra- 
tions from 39 ft to 44 ft the driv- 
ing was much easier, failing to 
meet either specification. Then 
the resistance increased, and the 
final penetration was 52 ft. 
Piles B and C were similar. 
Pile D met the requirements of 
the Engineering News formula 
at o4 it, failed to meet it between 
50 and 64 ft, but did not satisfy 
the job requirements until it 
reached 74 ft. Pile E was also 
driven to 74 ft, although it 
would have satisfied the Engi- 
neering News formula at 61 ft. 


the hard upper layers, 








and this severe test was a demonstration of the value of 


the unreinforced concrete buttons. The driving records 





Prte ALMost COMPLETED—SPIRAL SHELL IN PLACE 
AND STEEL CASING REMOVED 
Shell Will Now Be Cut Off and Filled with Concrete 





show clearly how the requirements resulted in the suc 
cessful penetration of the hard layers which overlaid 


softer material. 

The job was started on August 
6, 1941, but the first three weeks 
were needed for organization, 
setting up rigs, and driving 
test piles for demonstration. 
Progress really began on August 
27, and the last pile was driven 
on November 14. In 54 working 
days, 7,232 piles totaling 400,986 
ft, were driven. If this is nota 
record, it is at least noteworthy 
as the largest installation to 
date of this type of 30-ton pile. 

The project is being con- 
structed for the Navy under the 
Bureau of Yards and Docks. 
Rear Admiral Ben Moreell 
(CEC), U.S.N., is chief of this 
Bureau. Capt. A. K. Fogg 
(CEC), U.S.N., was Public 
Works Officer of the Navy Yard 
during the foundation work. 
Lt. J. V. Ryan (CEC), V(S), 
U.S.N.R., was Resident Officer. 
The Rust Engineering Company 
is the general contractor for the 
Navy. Charles Franc was gen 
eral superintendent in charge of 
the pile driving, which was per- 
formed by the Western Founda- 
tion Company, subcontractor. 























Conservation of Critical Materials in 


Construction 


By J. H. Exvers, M. Am. Soc. C.E. 


Tecunicac Specrauist, U.S. Department or ComMerce, Wasuincrton, D.C. 


HE war has introduced a new 
eraof construction planning, an 
era in which construction must 
be budgeted in terms of expenditure 
of critical materials as well as of dol- 
lars. This does not mean that dol- 
lar expenditures can be ignored, but 
it suggests that it will be even more 
difficult to obtain approval for a 
project from the viewpoint of the 
materials that will be needed than 
from the viewpoint of the money 
that will be needed. 
In the past, Government and 
private construction agencies have 
submitted their estimates to budget 


NTIRELY new conditions have 

been thrust upon the construction 
industry by the war emergency. When 
steel and other materials were plentiful, 
breakdowns of cost in terms of dollars 
were sufficient, but now dollars are 
plentiful and ingots are scarce. The 
result is a vital need for studies to deter- 
mine the total estimated consumption of 
all the principal materials used in con- 
struction in order to allocate the required 
quantities for essential proposed con- 
struction work. Mr. Ehlers goes on to 
suggest a number of ways in which criti- 
cal materials may be conserved. This 
review is based on a talk before the Na- 


known about the weights of com. 
ponent metals in the fixed equi 
which constitutes a part of the str. 
ture. 

Rather to stimulate thought in this 
important field than to give any 
authoritative information, a jey 
crude computations have bedi made 
of typical groups of structures ty 
determine the total amount of ste¢/ 
used, The chart (Fig. 1) relates to 
various structures of recent years on 
which some federal financial assist. 
ance was rendered and may well 
serve as a starting point for cop. 
sideration of the problem. Fixed 
equipment only is included; land 


officers and have revamped the de- tional Homes Foundation last December. 


tails of projects to fit the monetary 
budget. Now they must be prepared, further, to submit 
their proposed consumption budget of materials to 
authorities responsible for conserving critical materials, 
and must if necessary revamp plans to bring them within 
the allowable material expenditure. The War Produc- 
tion Board is the guardian of our supplies of materials 
and acts as the budget office. 

Conservation of the critical metals in construction 
may be accomplished by (1) controlling the volume of 
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‘16. 1. Iron AND Steet Usep on Some SELECTED CONSTR UCTION 
Projects, 1936-1941 
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construction, (2) removing or modifying various barriers 
to the economic use of these metals, and (3) using sub- 
stitute materials and making radical changes in design. 


CONSERVATION THROUGH CONTROL OF VOLUME 


In any effort to conserve materials by reducing the 
total construction volume, a much more rational job 
can be done if the types of construction which use ex- 
cessive amounts of critical metals are known. Elaborate 
breakdowns of structures into component parts on a cost 
basis are available, but there are few such breakdowns 
on the basis of quantities of materials used. While it is 
not too difficult to obtain tonnage figures on metals in 
the major structural parts of a project, very little is 


costs are excluded. 

A general idea of the estimated value of construction 
activity of various sorts in the United States since and 
including 1929 is given by Fig. 2. In Fig: 3 is shown the 
use of iron and steel on various types of construction in 
1941 and 1942. 

The Federal Housing Administration has made a care. 
ful analysis of one-family houses covered by its mortgage 
insurance. Based on these figures, the weight of iron 
and steel products is estimated at about 0.6 ton per 
$1,000 of construction cost (excluding land), of which 
about 0.37 ton consist of steel products and 0.23 ton of 
cast iron. About three-fourths of the steel and one- 
third of the cast iron are in structural parts, excluding 
equipment. In addition to the steel and iron products 
used, the total amount of copper is 0.02; zine, 0.01; and 
lead, 0.01 ton per thousand dollars of building cost. 

Some estimates made for a large highway program 
about the middle of 1941 indicated the use of about one 
ton of steel per thousand dollars of construction cost, 
distributed as follows: culvert pipe, 0.06; reinforcing 
steel, 0.49; structural steel, 0.47. Of the total steel use! 
it is estimated that 75% is in bridges of 20-ft span or over. 
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Several government construction agencies are de- 


eloping estimates of the quantities of materials used on 
their projects. The information is needed to justify 
rticular projects, and to provide a broad background 


Tt) ; 
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nation to enable the authorities to determine 
unt of defense housing and civilian construction 


rious kinds that can be expected, or permitted, from 
ven supply of critical metals. It is urged that con- 
“+ryction agencies both public and private make such 


HOW MUCH STEEL IN CONSTRUCTION? 


With reference to steel in particular, an urgent need 
risen to know how much is currently being used in 

struction. The figures ordinarily published, based 
, shipments by the industry, are deceptive, for only 
known construction destinations are credited to con- 
struction. Shipments reaching construction through 

bbers and through other industries are not shown 
under construction. Hence the figure of 5 million tons 
published by the American Iron and Steel Institute as 
shipped to construction in 1940, should be increased by 
t least 3 million tons to arrive at a total. 

lable I is offered as a working hypothesis pending 
results of more extended and detailed studies. It is an 
ittempt to apply steel factors to estimates of the total 
construction volume of the continental United States as 
developed by the Department of Commerce. As it is 
based on a limited number of rough calculations, it is 
subject to major revisions; but it is probably accurate 
enough to serve as a measure of the total steel require- 
ments for construction, and as a guide for formulating 
general policies. 

Recently experts from the steel industry, in coopera- 
tion with various government officials, made an estimate 
on total shipments to construction, including products 
moving through jobbers and other industries, and their 
estimate is in rather close agreement with the figures 
rived at by applying the steel factors to the construc- 
tion estimates. 

In Table I the 1941 factor for private residential con- 
struction is based on the Federal Housing Administration 
studies, with some adjustments to exclude land costs. 
FHA estimates that a 10% reduction in steel is being 
elected through the application of the Defense Housing 


hac 


I. Estimatep Use oF IRON AND STEEL IN 
New CONSTRUCTION 
IRON AND 
Street, Tons* 
PeR $1,000 


TOTAL IRON 


CONSTRUCTION AND STEEL,* 


VoL. or Proyecr THOUSANDS OF 
MILLIONS oF $ Cost Net Tons 
1941 1942 1941 1942 1941 1942 
2.700 1,300 0.6 0.5 1,620 650 
300 150 2.0 1.5 600 225 
, 600 200 2.6 2.4 1,560 480 
dential 20 100 * aye 330 130 
540 500 0.2 0.18 108 90 
870 550 O.8 0.7 696 385 
500 700 0.4 O.3 200 210 
1,300 2,500 2a 1.8 2,860 4.500 
esidential : 370 250 1.7 1.4 629 350 
. ryandmaval... 1,760 3.900 1.2 1.0 2.112 3.900 
. —_ 1,000 700 O8 O.5 800 350 
c works 640 550 1.0 0.7 640 385 
10,800 11,400 12,155 11,655 
ast iron . 1,390 900 
10,765 10,755 


15,380 15,365 


* hgures relate to finished steel products. 
“muished steel tonnage divided by 0.7. 
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EARTH AND Rock-Fitt Dam Wuicn Uses Minimum or CRITICAL MATERIALS 


Tieton Dam, Yakima Project, Washington 


Critical List. The factor for 1942 has been reduced 
somewhat, in the belief that further economies will be 
effected over those obtained by applying the critical list, 
and that some housing will be built without priority 
assistance, using smaller amounts of steel and iron. 

As for private non-residential construction, the 1941 
conversion factors for commercial, industrial, and other 
non-residential buildings are derived from computations 
on large public buildings and on some structures built 
during the defense program, partly with government 
funds. The industrial-buildings factor is high, because 
this type of construction has involved much heavy 
structural steel work. For 1942 these factors are re- 
duced to allow for a shift from structural steel to rein- 
forced concrete construction and for other proposed 
economies. 

Public residential construction is assigned a lower 
factor than private housing, because of the emphasis in 
the former on low-cost housing and the inclusion of 
buildings of the dormitory type. Public industrial 
buildings are assigned a lower factor than private, be- 
cause of the inclusion in the public type of large numbers 
of small brick or concrete structures of the sort used at 
powder and ammunition plants. 

Naval and military construction is based on the 
application, among other things, of factors developed by 
the War Production Board from rough analyses of actual 
structures. The highway factor is reduced from 1 ton 
per thousand dollars, computed for a large federal-aid 
program, to 0.8 ton, to allow for county and road work 
using less steel. It is still further reduced to 0.5 ton for 
1942, in the belief that a considerable volume of road 
work will be carried on with substitute materials, espe- 
cially in the matter of steel for bridges. 


SOME ALLOWANCE MADE FOR SUBSTITUTION OF MATERIALS 


In all the 1942 factors, some allowance has been made 
for an expected substitution of materials. In certain 
instances, where the volume in a particular category is 
to be reduced drastically, the factor may not be reduced, 
construction being limited to that carrying high priorities. 
In other cases it is believed that a large volume of work 
will be carried on with a high degree of substitution of 
materials, resulting in a lower steel factor. 

It must be understood that the factors in Table I are 
not the result of elaborate staff work and are not to be 
regarded as hard-and-fast computations for use in engi- 
neering estimates. The data on which they are based 
are not comparable in time of construction, but range 
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over a period of six or seven years, with only 
approximate adjustments for price changes. 
The weights of iron and steel per thousand 
dollars of cost for plumbing, heating, and 
machinery are rough estimates which later 
checking may change considerably. 

One of the important objectives in present- 
ing these data at this time is to inspire groups 
who are responsible for the construction of 
various types of projects to work out the 
problem, each in its particular field, so that 
ultimately the operations of the construction 
industry may be recorded and forecast in 
terms of a “bill of materials.’’ It is hoped that 
this may be developed for all basic materials 
as well as for the hours of labor of the vari- 
ous building trades. 

Custom and law have imposed many re- 


strictions on uncontrolled construction, some Larcrest PREFABRICATED DeMOUNTABLE ScHOOL House Ever ASSEMBLED 


of which constitute the foundation upon which 
building has grown from a crude art to a 
highly scientific one. These restrictions can- 
not be discarded at will; but they should be subjected to 
analysis in the light of current developments. Building 
codes present an interesting field for study in this con- 
nection. 

The specifications for some materials in respect to 
allowable stresses and minimum dimensions, for example, 
have not kept pace with improvements in the quality of 
those materials. Also durability and permanence have 
normally been paramount considerations. It is believed 
that for structures whose usefulness will terminate with 
the end of the emergency period, higher allowable stresses 
in design are consistent with the emergency needs. 


REVISION FOR LOCAL BUILDING CODES 


An interesting field is opened up by the materials 
shortage in determining just what can be done in revising 
local building codes so as to use as little of the critical 
metals as is consistent with sound design principles and 
to assure the safety of the population. 

Although much work has been done toward formulat- 
ing nationally applicable code principles, and great 
service has been rendered by the federal government, 
their revision is a matter essentially outside federal 
authority. Both from legal and practical considerations 
it is a local problem. However, under the present 
emergency conditions, one essential factor in all con- 
struction, the supply of critical metals, is subject to a 
priority system directed by the federal government. 
Since such a system is essential to get necessary metals 
for a needed project, the federal government has be- 
come the key in determining details of building construc- 
tion through its determination of the amount of metals to 


be allowed. The development of the critical list for 
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Uses MINIMUM OF CRITICAL MATERIALS led t 
War Public Works Project Serves Defense Workers at Vallejo, Calif situat 
ae | Als 
defense housing is a step designed to promote a con. rathe: 
sideration of restrictions in the codes. highh 
One of the most important places where metal can be ser d 
saved is in the plumbing system. Such possibilities were find a 
amply demonstrated by the Plumbing Manual developed iron it 
by the National Bureau of Standards before shortages of of It 
critical materials became a serious problem, and designed streng 
to effect such economies as were consistent with high mater 
standards of safety and performance. It indicates that essing 
substantial savings are possible. availa 
This manual has been adopted as the code for federally place 
financed residential construction. In order to avoid needer 
depriving the citizens of any municipality of housing 
because their plumbing code requires the use of more - 
metal than the amount for which priority can be ob- Sta 
tained, the master and journeymen plumbers have ten manu! 
tatively agreed with the War Production Board to urge to be 
the adoption of local codes which accomplish much the possib 
same purpose, for the duration of the emergency. more € 
That some standardization is needed, is indicated by autom 
the discrepancies in the minimum amounts of metal in of « 
required under various existing municipal plumbing terial 
codes. For example, an analysis of the codes of a dozen dreds 
cities selected at random shows that the city requiring supply 
the lowest weight of metal on a one-story house saves |) Proj 
lb of cast iron, or about 30% of the total required by the ind gl 
city having the maximum code requirements. It als troplat 
saves 10 Ib out of the 50 required by the maximum code miscel 
of metals other than cast iron. Thus, if the various 5 
municipalities would simply check their plumbing codes 
against the existing codes of other cities they might find : 
many items on which metal could be saved. 5“ 
The proposed code approved by the plumbing industry) 3 | 
for the emergency makes still greater savings. It § | 
important to note that nearly every saving featured can : 


be found in actual operation in some cities at the preset 
time. In other words this code is not, as has been stated, 
a radical departure from existing practices nor does it 
throw overboard the accumulated experience of builders 
This proposed emergency code saves, on a one-famuly 
one-story house, up to 150 Ib, or 45% of the cast irot 
and 35 lb, or 70% of other metals in comparison with the 
city codes mentioned. It saves about 25% of the met 
required by the local codes which had the lowest require 
ment of metal. 

In the case of hardware and, to a certain extent, 
electrical materials, savings may be effected by mam 
facturers by revising designs and standardizing sizes ' 


Construction, 
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EARTHQUAKE-PROOF STRUCTURE 
(Toxyo)—Heavigst Steet User 
IN THE BUILDING FIELD 
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<< of the scarcer metals, especially copper and brass. 
~nortant savings can be made through the substitu- 
_ of jess scarce materials for critical metals and 
‘weh radical changes in design of structures. How- 
‘too much should not be expected, over a short 


eo of time, from the development of entirely new 
vvaterials. An alternative material will not serve for a 
~urrent material in all its many uses. Different sub- 
itutes may be required for a single material in its 


jifferent uses. ; : 

in general, the substitute material should be one that 
5 . . . . . 

yroduced in quantities as great as the original material 


the particular use for which the substitution is made. 


situation to any appreciable degree. 

Also substitution for materials in a relatively simple 
rather than in a highly worked state is desirable. The 
highly worked materials show a lower weight of metal 
oat dollar of expenditure. Thus it is more effective to 
find a substitute for the iron in cast-iron pipe than for the 
iron in an expensive piece of machinery. ' 

It may be possible to increase the use of higher- 
strength steels where a given amount of the basic scarce 
material serves a more effective use by additional proc- 
essing, or by alloying where the added materials are 
available. Surface treatment of metals may be used in 
place of alloys where protection rather than strength is 


needed 
STANDARDIZATION OF SIZES AND OTHER METHODS 


Standardization of sizes to permit more economical 
manufacturing and distribution, requiring smaller stocks 
to be carried, is an important conservation move. It is 
possible that considerable help may be obtained through 
more efficient salvaging of waste materials, such as junked 
automobiles. It might be possible to require the turning 
in of old pipe and plumbing equipment when new ma- 
terial is purchased for modernization or repairs. Hun- 
dreds of miles of abandoned railway trackage could 
supply steel needed elsewhere. 

Progress is being made in the substitution of plastics 
ind glass for copper and brass; enameled steel and elec- 
troplated products for sheet copper; wood for steel in 
miscellaneous items like fences and poles; brickwork for 
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Use or IRON AND STEEL IN CONSTRUCTION IN 
CONTINENTAL U.S., 1941-1942 


small steel and re- 
inforced concrete 
columns; reinforced 
concrete for steel 
structures; and 
plain for reinforced 
concrete. During 
recent years there 
has been consider- 
able experience with 
asbestos-cement 
pipe as a substitute 
for metal pipe in 
water supply sys- 
tems, and its use is 
suggested as a con- 
servation move dur- 
ing the metals crisis. 
Note, for example, 
the high consump- 





water works proj- 
ects previously 
mentioned. 

While, in a highway program, a considerable saving 
can be made by replacing the metal culverts with brick 
or concrete and by eliminating most of the steel from the 
road slab, it is apparent that large savings must be 
effected in the bridges if a large net saving is to be ac- 
complished. This would naturally suggest reinforced 
concrete for short and -medium-span bridges where 
clearance and other conditions permit. On a consider- 
able mileage of the highway construction needed during 
the coming year it will be possible to use existing bridges. 

There is much room for the exercise of ingenuity in 
substituting reinforced concrete for steel structures and 
plain for reinforced concrete. It may be somewhat 
contrary to the training of engineers who design for 
minimum cost; but under present conditions the real 
skill of the designer may better be brought out by de- 
signing structures which will obtain priority approval by 
virtue of their low metal requirements. 

The Federal Housing Authority estimates that a sav- 
ing of 10% of the iron and steel, 62% of the copper, and 
28% of the zinc can be made in the average dwelling 
without lowering the standard of construction. In the 
structural part proper, 23% of the iron and steel, 55% 
of the zinc, and 99% of the copper can be saved. 

In connection with reinforced concrete designing, such 
items as providing thicker slabs and deeper beams in 
order to save reinforcing steel naturally suggest them- 
selves. Timber and laminated timber trusses can be 
used for steel. Creosoted wood sheet piling can be used 
in many cases where steel sheet piling is now used. If the 
necessity becomes urgent, new schemes can be developed 
that present circumstances do not warrant considering. 
It is reported that in Europe glass pipes are being used 
in houses instead of metal ones and that many other 
items, such as house bells, are made of glass. 

Conditions may change and other materials become 
critical. Even now certain local shortages are developing 
for cement. Transportation may become a bottleneck 
as it was during the last war, and dictate the use of local 
materials. New developments outside the construction 
field may release additional supplies of the critical ma 
terials. For example, studies are being made of copper- 
bearing steel shells and if these prove successful the 
copper situation will be less critical. The whole situation 
is a challenge to American engineers and to government 
construction agencies. 


by War Industries’ Need of Power 


: Turrp Granp CouLtee Generator (108,000 
tion of steel for Kw) Went INTO OPERATION ON APRIL 7, 1942 


Such Use of Critical Materials Is Justified 
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OR one hundred and fifty years the people of 

the United States have lived under a system of 

economic individualism based on the fundamental 
principle that each man should rise or fall according to 
his own efforts. It was every man for himself, and the 
devil-—-or the poor house—take the hindmost. In this 
ruthless struggle for existence each individual gave his 
best efforts, with the total result that the average standard 
of living in the United States is higher than that in any 
other country in the world. 

It is necessary to emphasize the word “‘average’’; it 
was the average, not the minimum, standard of living 
that was highest. For in the competitive struggle be- 
tween millions of men, not all could become bank presi- 
dents or even bootblacks—some were condemned at 
birth to the filth, squalor, and ignorance which ts today 
found in the blighted areas which we call “‘slums.”’ 

lhe prisons are full of individuals who started their 
careers in the “slums.” Juvenile delinquency courts 
deal almost exclusively with the products of the “slums.” 
Public health officials deplore the conditions in the 
“slums 

Chat slums were allowed to exist was primarily because 
a rational and economic solution to the problem could 
not be worked out. Until a few years ago, it was thought 
impossible to provide reasonably decent houses for the 
low-income class. The “standard’’ type of house for 
one family was far too expensive to 


SS = ie Pa 
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; 
ing principles. As an ¢ xample 
the Phoenix low-cost housip, 
project is under the gener, 
executive direction of an eng 
neer; the site plan was laid 
out by an engineer; the roo 
trusses were designed by 
engineer; the plumbing, heat. 
ing, and ventilating were ¢. 
signed by engineers; and engi- 
neers were employed as gop. 
struction layout men, inspectors 
and material testing men 

The Phoenix low-cost hoy: 
ing development consists of thre; 
separate projects, located jy 
three separate parts of the city 
the houses for colored people 
located about one mile south 
west of the center of the city 
the Mexican housing project 
about one mile south of th 
city, near the Mexican schools 
and community; and the pro} 
ect for white people, about tw 
miles east of the business dis 
trict, in a stabilized residential area. The selection 
these sites was not made on the basis of the cheapest 
possible land that could be bought today, but on th 
basis of the cheapest land that could be bought consider 
ing the life of the project. 

Just as houses can become obsolete and undesirabl 
so whole areas can become undesirable, and the sites 
must be selected to prevent, as far as possible, the 
croachment of any such undesirable areas on the project 
itself. For example, the Mexican project is protected 
along the west by a city park, on the north and part oi 
the east by a city grade school, and on the south by th: 
city limits. Only by a major change in city planning 
and zoning could adjacent areas become blighted and 
thus affect the desirability of the project itself. 

Some confusion has existed in the minds of a few peopl 
concerning these site selections. The colloquial term 
“slum clearance’ indicated to these people the tearing 
down of blighted areas and rebuilding on these sam 
areas, whether they were suitable or not. Good engineer 
ing practice would say to tear down the slums an¢ 
build the new houses in the best possible location. Such 
is the practical working of the slum clearance idea: for 
every new house built, one substandard house must x 
destroyed—but not necessarily on the same lot. . 

After the site was selected, the houses were arrangec 
on it to give maximum livability with minimum cost 
The houses are arranged around 


OF MARCOS DE NIZA 


build. Maintenance was too expen 
sive; operation was too expensive; 
the life of the project was too short. 


ENGINEERS DESERVE CREDIT 


Briefly, the problem of eliminat 
ing slums became a problem of de 
veloping low-cost housing. The 
building of houses has usually been 
considered by engineers to be the 
field of the architect, but it ts a 
significant fact-—-and a fact that 
should make engineers proud—that 
the solution to the low-cost housing 
problem has been solved primarily 
by engineers, working on engineer 


YREAT credit should go to the engi- courts, facing a grassy play area lor 


J neer for his work on low-cost hous- 
ing, if the Phoenix projects are at all 
typical. Details, according to Mr. 
Girand, were given exhaustive scrutiny 
as demanded by the magnitude of the 
2,000-room job. So closely were detatls 
scrutinized that one added brick per room 
was recognized as involving an increase 
of $100 in the total cost. Similar care 
with materials and inspection helped to 
secure what 1s said to be America’s 
lowest-cost development This paper 
was on the program of the annual fall 
meeting of the Arizona Section at Phoe- 
nix, Ariz., last November. 
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children. The back yard ts a patic 
with utilities—sewer, water, gas, alc 
electricity—brought to the rear 0 
the houses. Clothes lines for wast 
day are provided, and yard lights 
for long summer evenings; off-street 
parking, to reduce traffic congestio! 

garbage stations, adequately fencec 
sidewalks for ease of circulatiot 

and small parks with sitting areas 


TO SECURE LOW COSTS 


But the key to low-cost saree 
in the houses themselves. Tho 
sticks and stone, bits of wire # 
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ryprcAL ALLEY IN PHogNrx Low-Cost DEVELOPMENT 


+ 


ipe, glass, doors, and paint, did not assemble them- 
selves into a building. There was no “‘luck”’ in the fact 


that the Phoenix development is the lowest-cost housing 
levelopment in the United States. This result was 
achieved only by hard work and long hours of the best 
lesigning talent available. The experience of hundreds 
f engineers on past developments, meticulous attention 


ti 


construction practice were necessary. 


to details, and a careful consideration of cost and present 


It was not enough merely to design a roof truss that 
would support the required load--the members had to 
be cut from commercial-length timbers so that the piece 
left over could be used for one of the short members of the 
truss. For a project with 2,000 rooms, a detail which 
would add only one dollar to the cost of a room would 


add $2,000 to the cost of the project. 


T 
} 
t 
} 


With prevailing 


rices of brickwork, the addition of just one extra brick 
er room would increase the project cost one hundred 
1 


dollars. In other words, when designing a house with 
brick selling for one hundred dollars each, obviously a 
certain amount of care is required in fitting doors and 


windows into the brickwork. 


Not only is care in designing necessary to insure low 
construction cost, but proper materials must be used to 
guarantee long life. The average residential house is 


built and financed to last twenty years. 
is spread over a twenty-year period and 


The total cost 
made in annual 


payments. If the same house were so designed that it 


would last 60 years, and the total cost spread over 60 
years instead of twenty, the annual payments would be 


reduced to one-third 


Low-cost housing must be built to endure over long 
periods of time in order to reduce the annual charges to 
aminumum. The Phoenix projects are designed to have 
a life of 60 years, and to insure such life, rigid specifica- 


tions of substantial materials 
are required. 

\n illustration of the sub- 
stantial nature of the build- 
ings can be given by compari- 
son with wrecking methods 
used on other buildings. When 
an old building in town is 
demolished, a crew of men 
with wrecking bars tear down 
the brick walls and stack the 
recl umed brick for use else- 
where. On the Phoenix hous- 
ing project, when it was neces- 
sary to enlarge a wing of the 
admaini tration building, one 
wall had to be torn down. 
Men with wrecking bars failed 
to make any kind of an im- 
ssion on the wall, and in 
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A Front CourTYARD, SERVING A NUMBER OF HOUSES 


the end the wall had to be pulverized with sledge 
hammers. It seems reasonable to assume that build- 
ings that can stand up against a crew of men with 
sledge hammers will have a life somewhat in excess of the 
ordinary house constructed with studs, chicken wire, and 
plaster. 

Another example of the stability of the buildings is in 
the detail method of securing door jambs. The opening 
and slamming of doors cause severe impact shocks on the 
jamb itself, and after a few years of use this is usually a 
source of trouble in the ordinary house. The Phoenix 
low-cost housing project provided steel anchors for door 
jambs, keyed into the masonry at the time it was laid. 
With six steel anchors on each door—over 12,000 on the 
entire job—the possibility of door jambs working loose 
is reduced to a minimum. 

An interesting detail was developed on the Phoenix 
project to insure long life for the paint. It has long been 
known that paint will not last properly if applied to a wet 
surface, but no method was in practical use to determine 
how wet or how dry a wall actually was just before the 
paint was applied. With the assistance of J. W. Powers, 
M. Am. Soc. C.E., of the Arizona State Highway Testing 
Laboratory, a new calibration curve for a standard mois- 
ture meter was worked out. The moisture meter can be 
pressed against the surface to be painted and the moisture 
content of the masonry wall read directly in percentage. 
Specifications required the inspector’s approval of wall! 
moisture content before any paint was applied. 

In connection with the painting of the project, a new 
specification was worked out to insure that each room re- 
ceived the proper three coats of paint. With two thou- 
sand rooms and a hundred or more painters, an inspector 
can be kept rather busy running in and out of rooms to 
see if the first or second or third coat has been applied. 
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ADMINISTRATION BUILDING, MARCOS DE NIZA PROJECT 


The new specification stated in effect that the paint was 
not on the wall unless the inspector saw it put on, a 
specification rather discouraging to the type of careless 
workman who will slap on only one coat and call it good 
enough. A check chart system enabled the inspectors to 
certify each coat of paint for every room—three coats 
on 2,000 rooms, the equivalent of 6,000 coats of paint! 


LIVING QUALITIES ESSENTIAL 


Che stability of the buildings, guaranteed by quality 
materials and rigid inspections, would not alone insure 
the success of the projects—it was necessary that they 
be made livable. A jail is certainly a very stable and 
permanent structure but few people seem to want to live 
there permanently. Livability is secured by proper de- 
sign with attention to convenience, living space, ease of 
maintenance, and adequate room for each member of the 
family. 

Not all the buildings are the same size. Some are for 
a single couple, and others are for people with families. 
One, two, three, or four bedroom units are available, 
with rooms designed to give proper space for two persons 
per room. The percentage of one, two, three, or four 
bedroom units to the whole project was determined by 
a survey of the total population in Phoenix living in sub- 
standard homes, divided into proper racial groups. 
This survey brought out one astonishing fact concerning 
the slum conditions in Phoenix: on one city lot, size 50 
by 150, in the slum area, one hundred and thirty-two 
people were living, served by one water faucet and one 
privy. Not all the slums are in the east side of New 
York. 

The kitchens are scientifically designed; they are 
called ‘‘two-step"’ kitchens; that is, all cooking operations 
can be carried out with a minimum of walking back 
and forth between refrigerator, work table, sink, and 
stove. Shelves over the working area provide storage, 
and an entire meal can be prepared with literally no more 
than ‘‘two steps’ required, as all tools and supplies are 
near at hand. Simplification of the kitchen procedure 
not only makes a more modern and desirable kitchen, but 
reduces the first cost and the maintenance and operating 
cost of the project. 

Living rooms are spacious, with adequate window 
lighting, and proper wall space for furniture. Space 
heaters, gas operated, are provided in the living room. 
The bedroom for the father and mother—the master’s 
bedroom—is designed to allow space for the baby’s crib. 
Other bedrooms are of such size that the larger children 
will have proportionately more space than the smaller 
children. Linen shelves and utility closets for storage are 
included. 

Bathrooms have built-in tubs with tile borders, lava- 
tory, and water closet, with a medicine chest of steel. 
It is an interesting fact that more bath tubs were in- 
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stalled in these projects than existed in the entire are 
“south of the tracks’; the resulting improvement . 
health in these areas should be marked in the next fey 
years. 

Because Phoenix has a climate that allows a great dea] 
of outside living, play areas for children were equipped 
with spray pools, wading pools, and grass lawns. Com 
munity facilities include assembly halls, workshops for 
learning crafts, library and, in the white project, a med 
cal clinic. 


HELPING TO REDUCE COSTS 


One great misunderstanding must be cleared up 
These apartments are not being donated free to the 
people who inhabit them. The rentals are so low that }; 
seems like a gift, but these low rentals are due to the fac: 
that the houses are low-cost houses, with resulting Joy 
monthly costs for interest and amortization, maintenance 
and upkeep. Their great desirability keeps the vacane) 
factor low—further reducing rents. Purchase of gas anj 
electricity on one meter at wholesale rates results in , 
great saving over the conventional method of individual 
metering. Heating costs are kept low by providing 
proper insulation so that the buildings can be kept warm 
for half the cost of the usual residence. 

The City of Phoenix has remitted taxes on the proj 
ects, but as these areas were ‘‘slums,’’ the taxes formerly 
collected from them were negligible. The city also pro. 
vides water free of charge, but the amount of water 
consumed by the project is less than the normal loss 
suffered by the city through leaky water mains. Con 
struction costs are advanced by the Government—and 
few projects in the last ten years have not been financed 
by the Government! 

For the three projects the total cost was $1,800,000 
Of this, $1,380,000 went into construction. The colored 
project, housing 150 families with 500 people, was built 
for $360,000: the Mexican project, housing 224 families 
with 950 persons, cost $500,000; and the white project 
to house 230 families with 700 persons, is costing $520,000 
Initial construction was started in June 1940, and all 
units were occupied by the end of 1941. 

The project is under the general direction of Howard 
S. Reed, M. Am. Soc. C.E., as construction adviser for 
the U.S. Housing Authority. George Phelps is the super- 
vising architect; Walter Johannessen was in charge oi 
site engineering; and the writer was engineer for Lescher 
and Mahoney, project architects. 
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Highway Construction in the Post-War Period 


By G. DonaLp KENNEDY, M. Am. Soc. C.E. 


ComMMISSIONER, Micn1GAN State HiGuway DepartMent, East Lansino, Micn. 


HE nation is engaged in a war 
T can end in no other way 
than in making certain our na- 
tional existence. It can have no 
ther purpose than to enable us to 
oroceed, after its conclusion, with 
the normal pursuits of a civilized 
people. In the post-war era, public 
works will occupy no insignificant 
place among those civilized pursuits. 
For they will form the foundation on 
which the rebuilding and recon- 
struction of the post-war world will 
rest 
Some idea of the size of the task 
an be obtained from a comparison 
{ conditions obtaining in the previ- 


GREAT industrial state like Michi- 

gan 1s faced with baffling prob- 
lems created by the impact of war on its 
normal business economy. That it 
should at the same time be preparing for 
that better day which will follow the war 
ts evidence of a constructive and provi- 
dent foresight. After stating his philoso- 
phy of this problem, Mr. Kennedy ex- 
plains how national and state planning 
surveys have given the necessary data on 
which long-range highway development 
can be based. This stimulating paper 
has been condensed from his presentation 
before the session on ‘‘ Preparedness for 
Post-War Conditions’ of the Society's 
Annual Meeting in January. 


Recognizing that the barest high- 
way engineering facts such as loca- 
tion data, handbook design data, 
knowledge of materials, and the 
like, were not enough to develop the 
highway transport system in the 
United States, the Bureau of Public 
Roads (now the Public Roads Ad- 
ministration) undertook a Highway 
Planning Survey. This was prob- 
ably the most comprehensive plan- 
ning project ever undertaken for 
the development of a nationwide 
transportation system. It has been 
prosecuted vigorously since its in 
ception in 1935. The survey is 
now continuing in each of the 48 





us World War with those in the 

present one. The economic level preceding the last war, 
indexed by production, was near 20 billion dollars 
annually. Following the war, the level was estimated to 
be in the vicinity of 60 billions, and the peak attained in 
1929 approached 90 billions. Everyone knows of the 
suffering and disaster caused by the shrinkage from this 
peak during the 1930’s. Everyone also is aware that 
the peacetime application of new technologies and 
expanded production capacities which are forced by war 
necessities, results in definitely higher standards of living. 

[he present effort is also expanding technologies and 
production capacities. It is opening the way to stand- 
ards of living appropriate to the higher economic level 
which not only is expected to obtain but which must ob- 
tain in the post-war era lying ahead. 

Obviously the planning job required to effect the 
transition from a war economy to a peace economy, and 
thereafter to build and rebuild, imposes a tremendous 
responsibility on, and a challenge to, the engineering pro- 
fession. The engineer is equipped in his techniques for 
the job, as witness the engineering effort to build for the 
war. Hecan with equal facility build for peace. He will 
have to equip himself for the post-war job, however, with 
more than the bare bones of engineering facts. More 
than ever, he will have to enlarge his knowledge of the 
social and economic implications of his work. 

he purpose of this paper is to present the status of 
the master plan for the development of the highway 
system of the United States which will guide post-war 
highway construction. Unquestionably, highways will 
have an important part in the post-war program as they 
did in the emergency program during the depression. 
But the real justification for the prominence of highway 
construction is that highways are essential to the orderly 
functioning of civilized life. 

Che first and foremost concept which is to be adopted 
in the derivation of the master plan for highway develop- 
ment ts that highways are an integral part of transporta- 
tion. It is this assumption that permits us to examine 
our highway transportation system, note its present 
Status, determine its proper place in transportation, list 
its inadequacies, set the standards to which it is to be 


modernized, and, in the form of a master plan, decide 
what we want it to be. 


states as an established planning 
function of the state departments and of the Public 
Roads Administration. 

Under the direction of Thomas H. MacDonald, Com 
missioner of Public Roads, that long and couutinued 
planning effort is able to present a master plan for the 
development of highways in the United States. The 
surveys have gone far beyond the original outline of 
minimum facts considered necessary to plan the nation’s 
highways. They encompass more and more the circum- 
stances affecting land uses, population settlement, indus 
trial activity, and other social and economic factors, and 
planning activities in other fields. 

The elements of the master plan for the development 
of the highway systems are as follows: 


l. National inter-regional system 
2. State primary systems 

3. Secondary systems 

4. Urban thoroughfare systems 


5. Land-access roads and residential streets 
It is appropriate to report briefly on the status of plans 
in each of these four major systems. 





STRICTLY SCHEDULED OPERATIONS OF INDUSTRY IMPOSE SUDDEN 
STRAINS ON URBAN STREETS 




















IMPORTANT MICHIGAN Primary HiIGHway Serves DuAL PURPOSE 
or TRANSPORTATION AND RECREATION—CRYSTAL LAKE, NEAR 
LAKE MICHIGAN 


The National Inter-Regional System of highways was 
indirectly an outgrowth of the depression. It originated 
specifically in a widely voiced proposal for a system of 
transcontinental routes to be financed from tolls. Con 
gress heeded this demand by including in the Federal 
Highway Act of 1938 a direction to the Chief of the 
Bureau of Public Roads that the feasibility of such a 
system be studied and reported upon not later than 
February 1, 1939. 

In answer to this request of Congress the notable 
report, ‘Toll Roads and Free Roads,’ was produced by 
the Bureau. The feasibility of transcontinental toll 
routes was not sustained, but the report presented a 
‘Master Plan for Free Highway Development’ which 
was designated as a ‘National System of Inter-Regional 
Highways.’ The report pointed out particularly that a 
great need existed for traffic relief in, through, and 
around our cities and for connections between our centers 
of population—inter-regional routes. 

The importance of this work, particularly in its relation- 
ship to public works, was recognized by the President. 
This recognition consisted in the crea- 
tion of an Inter-Regional Highway 
Commission to give further study to the 
plan and to advance its accomplishment. 
The writer was appointed a member of 
that commission, which is under the 
chairmanship of Thomas H. Mac- 
Donald. The work of this committee 
is going forward vigorously. 

It is hoped that laying down the 
Master Plan for the inter-regional sys- 
tem will provide the framework upon 
which the integration of the other ele- 
ments of the nation’s system of high- 
way transportation facilities can be 
based. The prospective reservoir of 
public works may be visualized from 
a tentative estimate of cost of the inter- 
regional system, which amounts to 5.1 
billion dollars. Good policy dictates 
the translation of plans into projects 
as rapidly as possible. 

The State Primary System comprises 
the state highways which are considered 
of next importance to the inter-regional 
highways in each of the states. It 
should be clearly understood that, in 
this discussion, the systems of high 
ways under the administration of the 
state highway departments may con 
tain roads classified functionally as 
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inter-regional, state primary, and secondary, and in some 
states as land access highways. 

As an example, the Michigan State Trunkline System 
contains 9,363 miles of rural and urban routes. The 
functional classification of the state-administered system 
is as follows: inter-regional, 885 miles, or 9%: " state 
primary, 5,813 miles, or 62%; and secondary, 2 79: 
miles, or 29%. 


PROGRAM TECHNIQUES FOLLOWED IN MICHIGAN 

For the purpose of focusing this discussion on the publi 
works possibilities in the development of highway trans 
portation, a brief examination of the needs of a state. 
administered system seems appropriate. A brief de 
scription of the program techniques in Michigan, there 
fore, is presented. No doubt similar procedures are 
going forward in other states. 

In Michigan, as in the other states, highway adminis 
trators have noted accumulated inadequacies on the 
systems under their charge. But precise and detailed 
knowledge was not avaitable to them. It was not 
available, first, because an accurate current inventory of 
the physical highway plant was lacking, and second, be 
cause the facts necessary for the establishment of ult 
mate standards on individual sections of the systems 
were not available. 

Planning surveys supplied these lacks. With the 
intelligent collection of information, and its interpreta 
tion and application, a sound engineering appraisal of 
needs has been obtained—the first step in highway 
programming. The expression of those needs in terms of 
ultimate standards of design, which meet the broader r 
quirements of functional classification, constitutes th 
master plan for developing the state-admuinistered sys 
tem. The design standards adopted represent the com 
bined experience and research efforts of the states and th 
Public Roads Administration. They are gradually being 
recorded in the policy manuals of the American Associa- 
tion of State Highway Officials. 








LookiInGc ALONG By-Pass ARTERY, SHOWING GRADE ELIMINATION 
FoR Derrort’s PRINCIPAL HIGHWAY AND FOR RAILROAD 
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rhe ster Plan of the Michigan State Highway Sys- 
tem, ected to the decade of the 1960's, may be 
cymmarized as follows: 
Multi-lane high-type classification ..... . 2,591 miles 
Two-lane high-type classification. . ... 3,766 miles 
wo-lane intermediate classification .... 3,050 miles 
rotal planned system. . . ...... . . 9,407 miles 


Phis plan sets the goal, as present knowledge permits. 
In Michigan we are translating this master plan into 
actual projects to be prosecuted as a part of the public 
works highway program. The master plan described 
covers the major portion of the system which is to meet 
the highway transportation requirements of the state of 
Michigan. The plan brings together the functional 
requirements and the physical needs of the system. The 
rate of attaining the goal in building the system is con- 
tingent on the financial resources available year by year 
and the pressing demands for service. When demands 
are imperative, the financial resources available are in- 
creased; when demands decrease, financial resources are 
likely to be diminished. 

Official recognition of the need for a functional secon- 
darv system on a national scale was given in the Federal 
Highway Act of 1936. The Public Roads Administra- 
tion thereafter reduced the intent of the legislature to ad- 
ministrative regulations, the essence of which was to 
determine a functional secondary system of highways to 
be integrated with the planned systems of higher order in 
the transportation network. The regulations provided 
that the system was to be selected from the three million 
miles of rural highways in the nation. 

he possibilities of utilizing the secondary system in 
public works planning are great, for this system is a 
vital part of the immensely important rural rehabilitation 
and land-use readjustment work which will be under- 
taken in the post-war period. Hence, responsible agen- 
cies should begin at once to prepare construction projects 
on those sections of the secondary systems which have 
been definitely classified. 


IMPORTANCE OF INTEGRATION WITH URBAN NETWORK 


Integration of the transportation network with urban 
communities presents a most important phase, if not the 
most important phase, of highway planning and post- 
war construction. The inter-regional system, the state 
primary system, and the secondary system pierce the 
peripheries of urban areas and form parts of the city 
street transportation system. It becomes imperative, 
therefore, that plans for the entire city, its immediate 
environs, and the larger region of which the urban 
center is a vital part, be considered in relation to the 
highway plan. 

Planners have been conscious of the gradual break- 
down of large urban centers as functioning social and 
economic organisms, and they realize that much re- 
habilitation and reconstruction will be necessary to re- 
store these centers to a better status. The job in many 
lundamental aspects is similar to that of restoring land 
to productive use in the cut-over forest areas of the na- 
tion. It is not within the scope of this article to describe 
the ills that beset our large urban areas or to describe, if 
it were possible, their ultimate planned future. Suffice 
7 wae no more fertile field for post-war work is to 

- OUuK 

In the field of transportation, it can be said that the 
most acute traffic congestion is to be found in the larger 


tie a 1 metropolitan areas. This situation can only 
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WIDENED RADIATING STREET PERMITS FREER Access TO Derrort’s 
CENTRAL Business DistrrRict 


The Michigan State Highway Department has con- 
ducted intensive studies of the traffic situation in Detroit 
(Street Traffic, City of Detroit, Mich., State Highway 
Department, 1937). This study has gone far beyond the 
concept of the ordinary traffic survey and includes many 
social and economic factors which will aid in the replan- 
ning of that metropolis. Since the original survey, 
studies have been continued as part of the department's 
planning program. Now under way is a study of trans- 
portation of materials and workmen in relation to war 
production plants, and the relationships of water and rail 
transportation to highway transportation. 


DETROIT SURVEY YIELDS VALUABLE FINDINGS 


Significant among the findings is the fact that 80% of 


the working population is dependent on private auto- 
mobile transportation. By contrast, 70% of the persons 
who daily visit the downtown district depend on mass 
transportation facilities, many on motor buses. This ts 
startling information. The mass production center of 
the nation is almost solely dependent on the motor 
vehicle for transportation. Furthermore, a tremendous 
part of Detroit’s industrial labor reservoir is in the area 
immediately surrounding the central district—the area 
of most serious blight. The location of this heavily 
populated area in relation to the principal industrial 
centers which employ these people is such that crosstown 
movement and downtown movement are in perpetual 
conflict. 

The Department’s knowledge of these and many other 
conditions has enabled it to integrate inter-regional city 
terminal treatment with intra-city conditions. As a 
result, a very considerable beginning has already been 
made in the preparation of projects of major importance 
for the post-war public works program. Similar con- 
siderations have enabled the Department to lay out a 
tentative plan of motorways for the area (A Compre- 
hensive Plan of Motorways for Detroit, Michigan State 
Highway Department, 1941). 

City planning activities in the nation, and hence street 
planning for individual cities, must be advanced to insure 
the productive value of public works in this vital field. 
However, planning in most cities has already progressed 
to a point where the designs and specifications for many 
specific projects can and should be made ready for 
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construction. There is often real danger that this step 
will be unduly delayed by too great insistence on com- 
pleteness of planning data and ideal planning procedures. 
Although local roads and streets have little trans- 
portation significance, they do have a place in land re- 
habilitation programs in rural areas and in rebuilding 
programs in cities. This segment of the roadway net- 
work is more appropriately a part of local rebuilding 
projects than of the large-scale highway program. 


THE PROBLEMS OF FINANCE 


The financial implication of this program is the most 
complicated phase of the post-war effort. Financing is 
of fundamental importance in the rate of accomplish- 
ment of the work. The soundest guide to financing any 
public capital outlay program is to consider the annual 
installment of physical construction which is within the 
budgetary abilities of the units responsible for the con- 
summation of the project. 

It may be appropriate to mention one financial aspect 
of the highway transportation system. At present 
rates of collection, during the next twenty-five years 
approximately 35 billion dollars will be collected from 
highway users. The careful expenditure on highways of 
the full amount collected would do much to improve the 
system, even allowing for maintenance, debt service, and 
other charges. It is hoped, of course, that federal work 
relief funds will supplement these revenues during the 
post-war transition period. 

It is impossible to relate local units to the transporta- 
tion plan outlined, because the expenditure of funds by 
them is largely directed to the improvement of land 
access roads and streets. But the sums contributed 
annually for the support of those local roads are large 
Between 1933 and 1939, local units received from federal 
relief sources 14.5 billions of dollars for all public works, 
of which a substantial sum was for highways. 

Michigan's highway planning studies reveal that this 
emergency aid resulted in a corresponding reduction in 
locally raised revenues for this purpose. In other words, 
assumption of financial support for local highway and 
street services by the federal government has developed 
as an accompaniment of its program of unemployment 
relief. This in reality constitutes a change in road 
taxation policy. Responsibility for tax collection tends 
to drift from lower to higher levels of government, and 
this trend is characteristic of state as well as of local 
units. This situation raises complicated questions in 
public finance, which ultimately must be answered. 

One can only speculate on the changes in governmental 
fiscal policy which are being wrought by the prosecution 


of the war. The concentration of all productive effort ., 
the non-productive implements of war is, from an eq, 
nomic viewpoint, calamitous, though the Preservation of 
our national security will be well worth the cost. pp, 
the salvation of the post-war period will depend upon 
how quickly our capacities can be converted to wealth. 
producing activities. 
POST-WAR PROGRAM MUST BE PUT ON SOUND pasis 

The post-war program for maintaining the high wa 
time levels of national production will permit the mor 
rapid realization of plans of public works. But if th 
transition to peacetime economy is to be sound, th 
program must produce works which actually contriby,, 
to the effectiveness of our basic economic and socigi 
equipment. Hence it is of paramount importance tha 
plans be prepared on a sound basis. 

An attempt has been made to give a brief picture of th. 
status of highway planning in the United States. py 
planning is only a preliminary to accomplishment, |; 
is an essential step in obtaining optimum results, but jt 
is no substitute for getting the job done. The engineer's 
primary responsibility in relation to the post-war publi 
works program is to get projects ready to be put under 
construction when the time comes. 

In selecting those portions of our plans to put into 
complete project form, it is necessary to judge their 
relative desirability carefully and accurately. But it js 
not necessary, nor will it be wise, to be niggardly as tp 
their number or the volume of work they represent 
Experience in the past and the best estimates for the 
future, point to two years as the minimum period which 
the projected public works program will have to meet 





MoperN OFFrice BUILDINGS IN Detroit, Waicn CONCENTRATE 
PASSENGERS AND Form Foci oF HEAVY TRAFFIC MOVEMENTS 


heavy demands for emergency employment and busines 
stimulation. 

The same sources of information forecast that about 
two years will elapse before the end of the war will r 
quire that this program swing into action. The net 
two years, then, is the period available for scanning 0" 
plans and converting them into complete projects rea¢! 
for contractors to figure on. It is only by thorough pre> 
aration that we can realize a tolerable proportion ©! the 
potential benefits of a post-war public works progré™ 
The problem of ultimate highway development 1s @ 5Us 
one and the formulation of sound engineering princip® 
to govern it will be of lasting value. 
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Importance of Surveys and Maps in 


Public Work Programs 


By Murray Y. Poiine 


RECTOR, ENGINEERING SuRVEYS SecTIOon, WorkK Proyects ADMINISTRATION, WASHINGTON, D.C. 
I , 


FFECTIVE use of the essen- A arta hoe YS and maps are essential 
to long-range planning of public 


tial implements of modern 

warfare depends, to a large ex- 
tent, upon survey and map informa- 
tion for defensive and offensive opera- 
tions. Such information is used for 
reconnaissance and combat purposes 
and is invaluable when making re- 
pairs and replacements after combat 
operations have ceased. 

The need for accurate survey and 
rap information has been made 
more apparent in cities that have experienced damage 
from air raids or shell fire. In order to prevent destruc- 
tion of life and property from fire or other cause, it is 
essential to know accurately the locations of important 
surface structures, water and gas lines, electric conduits 
and power lines, and communication lines, including 
their surface outlets and service connections. The Work 
Proiects Administration has emphasized the importance 
of survey and map information through the assistance 
given sponsors for the operation of engineering survey 
projects. Since war was declared, the value of such in- 
formation has increased tremendously. 

During the past eight years, the primary purposes of 
public work programs aided by federal funds have been 
to provide jobs for those in need, to assist in stimulating 
business and stabilizing industry, and generally to im- 
prove conditions in order to plan for better living condi- 
tions and retain our traditional liberties. It was essen- 
tial during this period to provide jobs, on comparatively 
short notice, for millions of unemployed persons. Hence 
it was necessary to initiate projects for constructing 
capital improvements because they utilize large numbers 
of workers skilled and unskilled. It is these worker 
groups that represent the largest per- 
centage of persons to be employed in 
normal times as well as during eco- 
nomic depressions. 


works. 


post-war period. 


article. 


SURVEYS TO BE CONSIDERED NOW 


There is every indication that the 
post-war period will place even in- 
creased reliance upon public work. If 
this be true, then it will be necessary 
to expand the construction of capital 
‘mprovements beyond the peak 
reached in the federal work programs 
since 1933. Itis important, therefore, 
to determine the basic factors that 
should control a broad construction 
program. Under sucha program, the 
primary factors are. not necessarily 
the availability of materials, supplies, 
and personnel, the types of design and 
cost of structures, or the number of 
persons to be employed. Although 
these items are important, first con- 


This fact justifies initiating a 
broad program that will provide adequate 
information on which to base the con- 
struction of capital improvements in the 
Types and uses of 
such surveys are briefly reviewed in this 
Then follows a brief statement 
of the part the WPA has played in this 


valuable engineering work since 1935. 


whether the improvement should be 
made, its proper geographical loca- 
tion, its relation to a well-organized 
plan, and whether its ultimate value 
justifies the expenditure. The secur- 
ing of such information, based on 
physical aspects as well as on rela- 
tively intangible values, provides the 
only economic approach to the plan- 
ning and construction of capital im- 
provements. This emphasizes the 
value of a long-range program of sur- 
veys and maps in any type of program executed by local 
and state governmental agencies or by federal-aid funds. 

Many studies, surveys, and certain types of maps 
appear to officials having the responsibility of carrying 
on the public business as intangibles not warranting 
serious consideration, except as needed to satisfy piece- 
meal or emergency construction activities. Perhaps they 
justify this attitude by pointing to the unfavorable fi- 
nancial status of the community, but the true reason for 
it is probably a desire to secure credit for the current 
local regime by constructing projects that are outwardly 
more impressive. 

The necessary studies and surveys are given too little 
credit for their long-range value. In some instances, the 
local survey programs consist of only the physical items 
affecting the specific structures proposed, with little 
bearing on the community plan. In others, the physical 


information is inadequate for either purpose. Although 
the need for this preliminary information may be con- 
ceded, actual preparation of a well-ordered local plan is 
not generally given appropriate consideration until after 
the community has expanded beyond the existing facili- 
ties. Then the cry is “Something must be done!” 
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MAKING Contract AT Front ENp or Tape DuRING MEASUREMENT 
or Firrst-Orper Base LINE FoR TRIANGULATION 


The date on which the inevitable post-war period will 
begin is beyond the power of any individual to predict. 
The time to prepare is in the interim preceding it. That 
time is here. In order to be prepared for an extensive 
public works program, in which the major operation will 
be construction, full advantage should be taken of this 
intervening time by compiling data, executing surveys, 
preparing general plans, making preliminary estimates, 
and recommending priorities of construction. 

As a result of the past and current work programs, 
the need for basic information has been accentuated. 
In many areas the compilation of invaluable data has 
been completed or is under way. However the informa- 
tion available at the present time is believed to be in- 
adequate for the operation of a program of sufficient 
magnitude to satisfy post-war employment needs. 


LONG-RANGE PLANNING 


Volumes full of information on planning and its various 
phases have been published. Yet in spite of all these 
valuable recommendations, there are few instances where 
the necessary data have been collected and used for 
planning orderly, long-range programs. To produce a 
well-organized plan, accurate information must first be 
obtained through surveys, studies, and maps relating to 
the physical, social, economic, financial, and cultural 
phases of the public works to be executed. 

Although each of these elements its a part of the master 
plan and is important in long-range planning, only items 
of a physical nature are being proposed for consideration, 
as this information is used as the primary basis for plans 
and estimates. Maps afford a means for plotting the 
various statistical and research data in addition to exist- 
ing physical characteristics. 

Broad practical experience has been gained in execut- 
ing surveys and preparing maps under the WPA. Based 
on this experience, a list of survey and mapping activi- 
ties is included here to show what is needed in a long- 
range program. The sequence of operations ts highly 
important. Although local conditions and information 
already available may require a deviation from this order, 
there should be no fundamental change, especially in re- 
gard to the first four items. 
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SURVEY, Stupy, AND MAPPING ACTIVITIES 


1. Geodetic control surveys 


a. Triangulation 
b. Traverse 


c. Levels 


2. Topographic surveys and maps 
3. Restoring and monumenting boundaries 


a. Section and public land lines 


6. Urban 


c. Highway, road, and street 


d. Block and lot 


4. Underground and surface utility structures surveys 
5. Wall or base map 


6. Property identification and tax maps 


7. Land-use maps 
8. Geologic surveys 


a. Bedrock surfaces 


b. Stratigraphy 
c. Resources 


9. Soil surveys 


10. Cross sections and profiles 

11. Surveys and plans of existing public buildings 
12. Traffic surveys and studies 

13. Transit and transportation studies 


a. Facilities and uses 

b. Special features 
14. Riparian, stream, and hydrographic surveys and charts 
15. Climatologic and meteorologic studies 


16. Natural resources 


No procedure can be considered as an absolute stand 


ard. However, the preceding sequence should be {o! 


lowed without great variation if an economic approach is 


to be made to the over-all problem. 
should be executed first. 


Basic surveys 
Otherwise, the operation 


comparable to replacing the foundation of a newly cor 
structed building because the original one is inadequat 


or poorly de- 
signed. Although 
such a procedure 
would be con- 
sidered to indicate 
a grave error in the 
original design, 
such practices for 
surveys have been 
going on year after 
year in many large 
cities. Hence the 
four major items 
of the survey and 
map foundation 
program are em- 
phasized | because 
such work is of 
basic importance 
to planning and 
operation. 


GEODETIC 
CONTROL 
The framework 
on which surveys 
and maps are 
based consists of 
horizontal and 
vertical controls. 
These may be ex- 
ecuted by approxi- 
mate horizontal 
measurements to 
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biects and the use of assumed elevations to 
serve a temporary need, or they may be executed as a 
ae ystem or, network subject to mathematical ad- 
~onts which ensure consistent accuracies throughout 
‘ire area and establish permanent data for all 
purposes. As the control and the office and field 
ire are standardized, such operations should not 
lely because of local circumstances or the opin- 

‘ individuals who may profess to know what is ulti- 

needed, but who are not familiar with the pro- 

for obtaining the desired results. 
\fost engineering survey problems in urban areas are 
nfined to a single street or block, but affect an 
entire area. The determining of a street boundary, for 
instance, may appear to be merely establishing the bound- 
ary itself. However, such a survey usually affects other 
treet boundaries and may revise the boundaries of pri- 
vate property. The basic system for contr 1 is the geo- 
detic survey, which consists of triangulation, traverse, 
and levels. The need for such basic surveys for national 
defense, as well as for normal planning activities, is 
nerally recognized. The work should be executed in 
odie ance of a post-war public works program if possible; 
otherwise operations should be prosecuted as one of the 
first steps in the post-war period. 

[he next step in the operating sequence is the execu- 
tion of topographic surveys and maps. These may be 
called the primary base maps, as the information por- 
traved deals with the characteristics of the terrain itself, 
as well as all structures to be built. This type of map 
may be prepared for an area of any size up to an entire 
state or region. Depending upon the size of the area, 
topographic maps differ in scale, contour interval, map- 
ping methods, and the purposes they serve. Small-scale 
naps of large areas may be used as general-purpose maps 
to determine drainage areas, forest coverage, recon- 
naissance uses, military or naval tactics, soil classifica- 
tion, land use, and regional zoning. Large-scale maps 
covering comparatively small areas may be used for de- 
tailed planning and zoning. 


phys! 


RESTORING AND MONUMENTING BOUNDARIES 

Accurate determination of the positions of property 
and land boundaries and the restoration of boundary 
markers constitute one of the most important phases of 
the survey program. Field surveys are the basis upon 
which the legal descriptions of property are prepared; 
therefore the re- 
sults of such sur- 
veys should be 
preserved both in 
the field and in the 
public record. 
Millions of dollars 
are expended 
annually in this 
country on litiga- 
tion over property 
boundaries be- 
cause surveys 
were originally 
performed care- 
lessly or were not 
tied into an ac- 
curate coordi- 
nated survey so as 
to preserve the 
field locations of 
the original 
ATION SiGNaAL Licnr, Strate markers. 

1” WASHINGTON Restoration and 





OBSERVING ANGLES ON A SECOND-ORDER TRAVERSE 


monumenting of boundaries should not be executed 
by obsolete or inaccurate methods. In some areas, 
property increases in value over short periods of time 
so that the original measurements cease to be suffi- 
ciently accurate. The legal descriptions of the property 
may not be held valid irrespective of lines of occupa- 
tion or apparent errors between boundary markers. If 
the original markers are restored and the actual distances 
between them do not agree with the figures in the origi- 
nal description, the original distances are usually de- 
clared invalid. However, in order to preserve the legal 
locations both in the field and in the public record, a 
boundary survey should be tied into the basic horizontal 
control. Through the use of coordinated positions estab- 
lished by such basic control, the boundary survey not 
only will be facilitated, but will assure a permanence and 
value not otherwise possible. 

To continue piecemeal boundary surveys merely to 
satisfy temporary needs is postponing the day when it 
will be necessary to make a comprehensive survey of the 
entire area. This delay therefore does not appear to be 
consistent with orderly planning; it necessitates the 
making of unrelated surveys and resurveys which often 
result in costly litigation and other increased expendi 
tures. 

Although the restoration and monumenting of prop 
erty boundaries is of sufficient importance and magnitude 
to be considered as a major phase of engineering surveys, 
it appears to be more appropriate to think of it merely 
as putting into practice the accurate horizontal controls 
established by the geodetic survey. The amount of 
work to be done in this field is practically unlimited, 
considering that state, county, township, section, high- 
way, road, street, block, and other public boundary lines 
are affected 

UNDERGROUND AND SURFACE UTILITIES 

Although the value of maintaining accurate records of 
underground and related surface utility structures is 
recognized, the pertinent surveys and records in many 
urban areas have been neglected for years. These are 
highly important as they affect the construction and 
maintenance of capital improvements and include items 
that relate to the life and health of any community. 
Such items include the furnishing of up-to-date informa- 
tion on the horizontal and vertical locations, size, type, 
condition, and other physical characteristics of water, 
sewer, gas, steam, power, telephone and telegraph lines, 
police and fire-alarm systems, and their surface outlets 
and service connections; bridges, culverts, tunnels, 
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COMPARING Steet Tape witn 100-Ft STANDARD LENGTH 


mines, and underground vaults; and the physical charac- 
teristics of street, road, and walk paving. 

This type of work represents another major use that 
should be made of the horizontal and vertical control 
established by a geodetic survey. Large-scale maps 
should be prepared, which may range in scale from | in. 


= 10 to 100 ft in urban areas, and from | in. = 200 or 
100 ft in county-wide areas, depending upon the density 
of structures. All scales larger than 1 in. = 200 ft 


should be divisible into 200, such as 10, 20, 40, 50, and 
100. In some instances where a standard topographic 
map has been completed, the composite map sheets 
showing utilities may be given a unit or section number 
which will correspond to the appropriate section of the 
topographic sheet. 

The work should be performed over the entire area 
involved, rather than confined to serving the immediate 
needs of a specific construction operation. 

It has been, and still is, the policy of the WPA to have 
its survey and map work conform to the best engineer- 
ing practice resulting from the standards established by 
professional societies and recommended by federal agen- 
cies with years of experience. Although sponsors of proj- 
ects have cooperated by giv- 
ing more consideration to the 
importance of map scales and 
to modern methods of execu 


tices which will satisfy current problems, as well as meet 
future planning needs. 

The Work Projects Administration has assisted jp the 
execution of surveys, the preparation of maps, and the 
collection of information for plotting on existing Maps 
From 1935 through 1940 it has expended almost 
$62,000,000 of federal funds on 3,746 survey projects, 

This amount is significant because it is comparable ty 
the combined expenditures of the major survey ang 
mapping agencies of the Federal Government. — 

In the four major groups of fundamental surveys ther, 
were 2,870 proj- 
ects requiring 
$56,000,000, or 
76.6% of the proj- 
ects and 90.5% of 
the funds. Re- 
sults of some of the 
city surveys are 
given in Table I. 


FUTURE PROGRAMS 


If the value of 
survey and map 
information is 
given considera- 
tion proportionate 
to the actual and 
potential needs of 
the nation, it is 
obvious that such 
work will be 
carried on with 
all possible speed. 
During the pres- 
ent emergency, this information is invaluable for use in 
military, naval, and air operations, in the protection of life 
and health, and in determining the location and extent oi 
the nation’s resources. 

With regard to future public work programs, survey 
and map information is essential as a basis on which to 
plan an orderly development and readjustment in the 
post-war period. It is only with the aid of such informa 
tion that an economic approach can be made to efficient 
planning and construction of capital improvements 
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TABLE I. TecHNICAL RESULTS OF VARIOUS TRIANGULATION PROJECTS IN URBAN ARBAS 


Unper WPA 


Frinat RESULTS FROM Least Souares 





ting engineering surveys, their RESULTS FROM FIELD OBSERVING ADJUSTMENT 
ypinions on what ts needed and ae >a —— ae 
Opinions ¢ ag ' Crry Side-to-Side Base- Average Probable 
how the work should be exe rriangle Closures Discrepancies PROBABLE to- Correction Error of as 
cuted are often based upon , -_ a — ERROR OF base , toa et 
— a awe are afas Av Max Av. ax MBASURED Discrep- Yirection Direction 
types of surveys previously Sec.) (See)  (Sec.) (See. Bases ancy (See.) (Sec 
executed or on the nature Of Q.yciana, 1.59 3.76 : 2,006,000 1:93,000 0.54 0.7 
the maps in need of revision. Ohio 2,150,000 
Perhaps there is some justifica- pores 
tion for revising old odd-scale 4,14, 1.22 3.21 0.48 1.65 1:1,688,000 —......... 
maps or for continuing the same Mass 643,000 
— awe Roose 1,862,000 
type of surveys previously oannaee 
executed when such work 1s 2' 234,000 
entirely dependent upon the Bridgeport, 1.31 2.94 0.64 2.13 1: 1,678,000 1:3,378,000 0.54 0.44 
- . . . 9 
appropriation of local funds. Cona scenes 
Frequently such funds are in- Ssintecndlin 7" = a om _ 531,687,000 re 
sufficient to execute a compre- Minn 3.246.000 
ss aa . rou ine and one fixed 
hensive survey or mapping rare heme | 
program. However, when sissies " ° 80 02 o 1:1,880,000 1:378.500 0.4 0.59 
federal funds are. available, Wis 894,000 
every consideration should be i Ba 
. ~ » on > Worcester, 0.85 2.54 0.2! 0.95 : F 
given to the long-range value aoe 1630000 
and the best engineering prac- 3,695,000 
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‘ie J The Design of Airport Paving from the Soil 
= Mechanics Viewpoint 

ects. 

rable to With Special Attention to Subgrade and Base Courses 

_ By T. A. MippLesBrooks, Assoc. M. Am. Soc. C.E. and G. E. BERTRAM 

vS there RESPECTIVELY PrincipaL ENGINEER AND ENGINEER, Corps or Enorneers, U.S. Army, Wasuincron, D.C. 


| NDER the conditions of 

national defense construc- 

tion, the structural design of 
airport runways, as distinguished 
from layout, has become a problem 
of increasing importance. At first 
glance it would appear that these 
structural elements are duplicated 
in highway work and that proved de- 
signs could be carried over directly 
from one field to another. In a 
limited sense this is true. Construc- 
tion practices are the same, but 
there is an important distinction in 
design loads. Maximum static high- 
way wheel loads are in the neighbor- 
hood of 8,000 Ib; maximum static 


yg power is still the key to success 
in modern warfare because su- 
premacy on land or sea must be accom- 
panied by supremacy in the air. Air 
power cannot function without landing 
facilities and therein lies the importance 
of the aircraft carrier on water and the 
airport on land. An important phase of 
airport construction is the runways, 
which are the subject of this paper. Too 
often they are dismissed as merely an 
extension of highway construction. In 
many ways they resemble highways but 
in other important respects they are very 
different. The authors here explain the 
various soil features which must be con- 
sidered in the design of runways. 


Swelling or shrinkage of the base or 
subgrade material is undesirable 
since it will promote non-uniform 
bearing and differential movement 
of the surfacing. If water is kept 
out of the subgrade, swelling will not 
occur. Present means of prevent- 
ing this infiltration through the 
joints and cracks of concrete pave- 
ments cannot be entirely relied upon; 
therefore any natural subgrade ma- 
terial which shows decided swelling 
characteristics must be treated to 
make it non-expanding, or non-ex- 
panding material should be placed 
over the natural soil to form a satis- 
factory subgrade. 





Two of the most common methods 
of treating the natural subgrade are to compact it at the 
moisture content and density that will minimize expansion, 
or by the addition of a coarse aggregate or granular soil, 
to form a mixture which will in itself be non-expanding. 
Expansion tests are required in the application of both 


airplane wheel loads are approxi- 

mately 80,000 Ib for the new B-19 bomber. While it is 
recognized that this may be considered an unusual load, 
inasmuch as only one of this type has been built, heavy 
bombers have static wheel loads of 25,000 to 60,000 Ib. 
When the magnitude of the loads and the area of tire 
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andy contact are considered, the impossibility of extrapolat- methods—in the one case to arrive at the correct moisture 
of life ing present design practice to cover such limits becomes and density for compaction, and in the other to find the 
ment of obvious. amount of admixture necessary to make the natural soil 
= Airport runways can be subdivided into two general non-expansive. Field control of the compaction method 
sh groups based on the characteristics of the pavement in must be carefully exercised, since if the soil is compacted 
NCD to transmitting wheel loads to the subgrade. These are too dry, the expansion will increase, and if it is too wet, 
7" a the rigid and flexible types of pavement. With the rigid low densities will be obtained and the material will 
coat type, the pavement is considered to act as a beam of shrink during a dry period and expand during a wet one. 
a sufficient strength to bridge inequalities in the subgrade. The placing of a non-expanding material over the 
a In the case of the flexible type, however, subgrade re- natural soil is of course the most reliable means of solving 
sistance is depended upon to prevent detrimental de- this problem, and it is employed wherever it is economi- 
- formation. In both cases, the design and construction cally feasible. 
procedure is subdivided into subgrade, base courses, and 
— surfacing. Tyler Standard Sieve Number 
= The major factor in the design of any pavement is the ote tee 2SKR SSS 828 
ory material in the subgrade. This is especially true of ee Pe eres ST CF 
wheter flexible surfacing, but it is also of prime importance in 90} | } —- 
rection designing concrete pavements. The ideal subgrade ma- | 
' i terial is one having satisfactory inherent stability which Se) anne aun “Limiting oul — 
does not change with a change in moisture, does not ex- = 70} —_|_— |_ for Unitorm Soi oi 
pand, and is non-frost-heaving. In the construction of $ Cee | 
most air fields it is possible to schedule the grading opera- —_ x 60}-- — — 
tions so that the best material can form the subgrade for a 
the pavement. In a large number of cases this select ©~|~ | timitingCuve | f 
material will form a satisfactory subbase or base by F a0 henwad —aaee | y 
sins itself. In other cases, it need be mixed with only asmall § 
amount of satisfactory material from outside sources to 2 30 —— "| 
secure the desired results. There are numerous cases, St eee aif 
however, where all the subbase and base material must 
be hauled in from outside. Usually it will be found more 10 +4 + —— 10% + 
™ economical to haul in all the base material than to at- » 3°, 
tempt mixing with the natural material. Compaction 9005.0 io” ©05 01 005 4,002 001 
ol the prepared subgrade to maximum practical density Grain Size, in Millimeters 
with rolling equipment is essential for all types of sub- Fic. 1. Liwitinc Curves Between Frost-Heavinc anv Non- 
grades and base courses. Frost-HEAVING SorLs (AFTER CASAGRANDE) 
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Loap Is APPLIED TO THE SURFACE THROUGH CALIBRATED 
HYDRAULIC JACKS 


Frost heaving is another important item that must be 
carefully studied in the design of pavements. Its effect 
on the pavement itself is quite similar to swelling of the 
base or subgrade, except that the differential movement 
is greater and the resulting decrease in bearing due to 
entrapped water causes more damage to the pavement. 
The most generally accepted method for the prevention 
of frost heaving is the placement of a non-frost-heaving 
material over or in place of the natural soil. In some 
cases, drainage might be utilized to lower the ground 
water sufficiently to prevent frost boils; however in most 
cases drainage is only used to release trapped water 
from coarse pockets. The possibility of using a layer of 
insulating material or of chemically treating the sub- 
grade under the pavement may prove satisfactory, 
but these methods have not yet been thoroughly ex- 
plored. Limits of potential frost heaving soils are 
shown in Fig. 1. The availability of water, as well as 
the temperature gradient and other local conditions, 
are controlling factors in determining whether a par- 
ticular soil will actually cause trouble. In tight clays, 
frost heaving is not a major problem since the forces are 
not great enough to cause migration of water through 
the small voids. 

Runway drainage has a twofold purpose—to remove 
surface runoff with the minimum of interruption to nor- 
imal traffic, and to assist in providing a stable subgrade 
under all conditions of weather. To accomplish these 
aims, drainage systems are provided. The design of 
storm drains is based on existing hydrological conditions 
and the topography of the airfield, while the design of 
subdrains is dependent on the permeability of the sub- 
soil and the location of the ground-water table. Only a 
relatively few soils can be successfully drained by sub- 
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drainage systems, and accordingly pavement design js 
based on the consideration of a saturated subgrad 
whether this occurs by capillarity or condensation ,; 
moisture under the pavement. The allowable grades 9; 
runway pavements are so flat that drainage is often jp, 
practicable even in granular base-course materials unle« 
they are uniformly graded sands or gravels. 

In all cases, the drainage systems should be separat 
in order to prevent the saturation of base-course mat. 
rials due to storage during storm periods. The relationshj, 
between the grading of the adjacent soil and the {ijt 
material, for both uniform and well-graded foundat; : 
soils, is indicated in Fig. 2. : 

FACTORS GOVERNING THICKNESS OF BASE COURSE 

The thickness of the base course necessary to give the 
required bearing power for rigid or flexible pavement; 
varies with the supporting power of the subgrade. There 
are numerous formulas and methods for determining this 
thickness using subgrade resistance, but it is generally 
agreed that they give only a rough approximatioy 
These formulas were developed for highway loads 
which are relatively light compared with present an 
possible future plane loads. The unit loads in pounds 
per square inch on the paving are approximately the 
same for highways as for air fields, but in the case of air 
fields the total load is greater and extends over a larger 
area. The effect of this is twofold: (1) the maximum 
pressure differential (Fig. 3) is forced deeper into the 
subgrade, and (2) all subgrade pressures are proportion- 
ately increased. The thickness of the base course re- 
quired to give proper support to the surface course can 
be accurately determined by constructing test sections 
having different thicknesses and subjecting them to field 
bearing tests. Such tests should be performed with 
loads and areas comparable to those of the planes to be 
used on the field. The cost of these test sections is small 
compared with the total cost of the job, and their con- 
struction and testing need not delay the preparation of 
plans and specifications, or advertisement, since in most 
cases the changes will be only in base-course thickness 

Thickness of the base course required to produce a 
known bearing capacity can be roughly approximated 
from the principles presented by Charles Lelievre and 
A. Pons in their paper, “Construction of Waterbound 
Macadamized Roads’ (Third International Road Con- 
gress, London, 1913). Another empirical method which 
has proved satisfactory on highways, and which shows 
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ible promise for airfields, is the California bear- 
‘ng test method (Proceedings of the Highway Research 
Board, Part II, 1938). 

rhe required supporting power for the surface course 
ed by several means, such as compaction; stabil- 
ation Ol the natural material with admixtures; con- 
ruction of a base course of selected natural material over 
‘he weak subgrade, or a mechanically stabilized base 
course of crushed stone, slag, or other suitable aggregate 
‘nd binder materials; or excavation of weak subgrade 
ind replacement with satisfactory natural material. 

At some locations the natural subgrade material (A-1, 
4.2. and A-3 soils, Public Roads, May 1929) is satis- 
iactory, alter proper compaction, for a surface course to 
be placed directly upon it. Glacial sand and gravel, 
which is usually well graded, is one of the most common 
natural materials that gives a satisfactory base. Usually 
these materials are sufficiently well graded to be stable 
even though little binder is present. Some well-graded 
river sands and gravels require only a small amount of 
fne-sand or coarse-silt filler to make them satisfactory. 

A mechanically stabilized base is by far the most 
satisfactory type, since its properties do not change ap- 
preciably under weathering. A wide variety of natural 
material of the A-1, A-2, and A-3 groups, as well as 
crushed stone and gravel, can be used directly or can be 
mixed to form a satisfactory base of this type. Al- 
though a wide gradation from gravel to coarse silt is 
desirable, the presence of material above coarse sand is 
not essential. The main requirements are that it shall be 
a well-graded, dense material with a sufficiently low 
liquid limit and plasticity index to insure a stable mass 
under adverse moisture conditions. The result is a 
permanently stabilized base, whereas most bases stabil- 
ized by an admixture deteriorate with age. In potential 
frost-heaving areas, the type and percentage of fines 
should be watched closely to make sure that the base 
material conforms to the requirements for prevention of 
this difficulty. 

In the absence of suitable local materials to accomplish 
mechanical stabilization, it is necessary to resort to 
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ELEVATING GRADER, CATERPILLAR-TYPE TRACTOR, AND 
PNEUMATIC-TIRED WAGONS PREPARING AN AIRPORT 
Runway Base Course 


stabilization with admixtures. Portland cement, cut- 
back asphalts, emulsified asphalts, and tars are used for 
this purpose. These admixtures may be used to best 
advantage in relatively sandy or friable soils where pul- 
verization and thorough mixing of the admixture and 
soil can be readily accomplished. The value of ad- 
mixtures decreases with increasing clay content because 
of the additional amount of admixture required and the 
increased difficulty of operation. With any admixture, 
thorough pulverization and mixing are essential. 

Two main types of surfaces are used on runways— 
bituminous and concrete. The former are generally 
similar to those employed for highways and therefore a 
description of them will not be given here. Because of 
the attention given to subgrade preparation and base- 
course construction, bituminous pavements of great 
thickness are not generally employed. 

A bituminous surface course sufficiently thick to resist 
traffic abrasion and displacement will support any de- 
sign wheel load when a base of the required bearing is 
provided. Special requirements of landing and braking 
dictate the use of dense mixes with a granular but non- 
abrasive texture. It is generally agreed that for heavy 

bomber fields the minimum surface course 
of bituminous pavement should be ap- 
P=50lb proximately 3 in., and for light pursuit 











i | pt, fields, approximately 1'/, in. 
Bituminous“ A rational design method for rigid high- 
Surface’ way slabs was presented by Westergaard 








/. 2 + in 1926. The stresses acting in the slab 

ee. were computed by assuming it to act as 
‘Igase Course .| a& homogeneous, isotropic, elastic solid in 
‘ . "..* 4 equilibrium, the reactions of the subgrade 
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being assumed vertical and proportional 
to the slab deflections. The problem ac- 
Subgrade cordingly became one of applied theory 
of elasticity. The wheel loads were con- 
sidered to be uniformly distributed over 
the areaofasmall circle. In 1939, Wester- 
gaard reexamined his solution for the pur- 
pose of determining its applicability to 
the concrete runways of airports. The 
only changes he considered necessary were 
to take into account the larger area of 
tire contact and the increased wheel loads. 

One of the most important variables in 
the design of concrete pavements is the 
method of determining the bearing ca 
pacity of the subgrade. Base courses 
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EFrrect oF INCREASED BEARING AREA ON SUBSURFACE STRESSES 


30 40 under concrete pavements are being used 
more extensively to provide a higher and 


more uniform bearing under the slab. 























PLAcING ASPHALTIC Concrete RUNWAY ON ROLLED Trap-Rock BASE 


Investigations are under way to check the present 
methods of design as applied to heavier plane loads. 
Chere are two main questions to be answered in this in- 
vestigation: What thickness of pavement will be re- 
quired for heavier planes, and to what extent can base- 
course treatment be substituted for increased pavement 
thickness? 

Warping of concrete pavements by upheaval at the 
joints and cracks is due to swelling and frost heaving in 
the subgrade and is caused, as previously stated, by the 
infiltration of water through unsealed openings. Past 
experience on highways indicates that it is very difficult to 
seal the joints and cracks to prevent such infiltration. 
However there are several joint-fillers which appear to 
be satisfactory although they have a maximum life in 
the field of only about 5 years. Promising mixtures of 
this type are an asphaltic-latex mixture which can be pre- 
pared in the field, and pure rubber compounds, com- 
mercially obtainable. Several of these compounds are 
very elastic and adhere tenaciously to the concrete. Five 
years’ service on highways has shown that for this period 
at least a watertight seal is obtained, and the materials 
retain their elasticity and adherent qualities. Another 
type of compound which has had several years of satis- 
factory use on Minnesota highways is made up of about 
30% diatomaceous earth and 70% soft asphalt. 


IMPORTANCE OF SOIL TESTS 


Soil tests for the design and construction of runways 
are essential. Such tests are made on representative 
samples taken during a soil survey conducted concur- 
rently with the field survey. The soil survey includes, 
in addition to data on the soil profile, information on 
ground-water levels, soil moisture, frost penetration, and 
the character and availability of various types of borrow 
materials. Classification tests are made on the subgrade 
soils which give the density in place, void ratio, grading 
curves, and plastic (Atterberg) limits. Expansion and 
shrinkage tests should be run whenever there is a doubt 
as to the volume-change characteristics of the subgrade 
material. The design of mechanically stabilized courses 
is largely based on the combination of grading curves 
which meet the plastic-limit requirements of the stabil- 
ized mixtures. Cement and bituminous stabilization 
are designed on the basis of tests that have not yet been 
standardized among the various commercial laboratories. 
Bituminous admixtures, for example, are tested for 
stability in an apparatus combining compression and 
shear in a manner that does not yield direct values of 
compressive strength. Cement admixtures are designed 
mainly on the basis of their ability to withstand a speci- 
fied number of cycles of wetting and drying and freezing 
and thawing. 

In order to properly design and control the construc- 
tion of any pavement, bearing tests are essential. Tests 


SAND-BitumMiInous Runways Have 
6-IN. PAVEMENT OF NATIVE SAND WITH 
Sticnt CLAY ADMIXTURE AND 4!/, 
- o {+ ’ Vn 


Lemrar?r pee Ca 


should be performed on prepared sections of the sy). 
grade, on the base courses, and on the completed gy. 
faces. Tests conducted to date indicate that a go. 
static test load represents the most severe conditioy 
gives more consistent results, and is simpler to perform 
Therefore it should be used for design instead of son, 
load simulating impact or a moving load. 

For the design of rigid pavements, the bearing capacity 
is taken as the load required to produce a 0.1-in, « 
flection under a 30-in. bearing plate. The allowabj, 
deflection for flexible pavements varies with the type of 
material encountered; therefore a fixed deflection 
not generally applicable. However, investigations oo, 
ducted to date have shown that the maximum allowabl 
deflection of any type of soil will not exceed 0.2 in, ang 
it may be much less depending on the soil and the nym. 
ber of repetitions of the load. For flexible pavements ¢}; 
allowable deflection is governed more by the underlying 
soil than by the surface course itself. It is therefore 
important that the bearing capacity be taken at a ¢ 
flection which does not exceed the yield point of the sojj 
so that repeated applications of load will not cause » 
molding of the soil and a corresponding reduction ;; 
bearing capacity. 

Concurrent with the present construction program 
special investigations are under way which have the air, 
of determining the relative efficiency of the differen: 
types of pavement and subgrade treatment, and of ar 
riving at a more rational method of design for both rigid 
and flexible pavements for airfields serving the heavier 
planes. The testing program has been directed toward 
obtaining information both to guide immediate constrye 
tion and to form a basis for more rational methods of & 
sign. For runway construction the problem resolves ji 
self into three main headings: (1) design of flexible pave 
ments, (2) design of rigid pavements, and (3) required 
thickness of base courses for both flexible and rigid-tyy: 
pavements. 

In addition to the investigation in progress on flexibi 
pavements, a complete investigation for the design 
rigid pavements is in progress. Bearing tests on actual 
slabs in place are being conducted at Langley, Wright 
and Chanute fields. Loads are applied at the center 
edge, and corner of the slab. Strain gages are cemented 
on the surface of the slab and the deflection is measured 
accurately with specially prepared dial gages. 

In conclusion, it should be pointed out that it is en- 
tirely feasible to design airport runways capable of sup- 
porting the heaviest airplane loads, utilizing either 
rigid or flexible pavements. Restrictions as to type 
paving are governed only by adaptability to the soils at 
the particular site, availability of materials, and economi 
considerations. The design methods that have been out 
lined are based upon the application of the principles 
soil mechanics to the problem at hand. The results 
of investigations and tests will permit éxtending thes 
methods and possibly even expanding the basic conce} 
tions into a rational theory of design 
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Pneumatic Loading of Soil Samples 


By E. J. Kircaw.ey 


Heap, Division or Sor. MecHANICS AND SANITARY ENGINEERING, RENSSELAER Potytecunic [nstirute, Troy, N.Y. 


T! {E application of a vertical load is necessary in many 
soil tests. It is often difficult, though always impor- 
tant, to evaluate the volume change of soils under load- 
ing. Field loadings are, in general, gradually applied, 
and after full loading remain constant. These loads are 
in a sense dead weights and change position to conform 
to any volume change caused by them. To simulate 
this condition, a testing apparatus should provide con- 
stant loading irrespective of volume change of the test 
specimens. ? 

lo provide this feature, an air cylinder of the type 
used in paper manufacturing has been utilized in the soil 
mechanics laboratory of the Rensselaer Polytechnic In- 
stitute. By applying pressure both above and below the 
contained piston, the dead weight may be counterbal- 
anced. Any desired loading within the capacity of the 
cylinder may be applied by increasing the pressure on 
one side of the piston. The pressure on the piston is ad- 
justed by operating the regulator, which allows air to 
pass to the cylinder and controls the quantity to hold the 
pressure constant at the point set by the regulator. A 
pressure differential of at least 10 to 15 Ib across the con- 
trol is found essential for best operation. When the 
pressures have been set, they will remain constant as 
long as the pressure of the main air supply does not drop 
below the setting of the regulator, plus a required differ- 
ential. For any volume change in the specimen, a corre- 
sponding displacement of the piston takes place, and 
more air passes through the control regulator to the 
cylinder, keeping the loading constant. 

The actual load delivered to the test specimen is meas- 
ured by the deflection of a previously calibrated proving 
rng placed between 
the piston rod and the 
testing block or appa- 
ratus. For this reason 
the line pressure gages 
are used merely as a 
guide in loading and 
any friction in the 
cylinder does not af- 
fect the problem. All 
proving rings are made 
from seamless steel 
tubing 6 in. in outside 
diameter, No. SAE 
2340) A standard 
width of 1 in. has been 
adopted, and rings are 
brought to the desired 
loading range and sen- 
sitivity by removing 
material from the 





Proving rings were calibrated by dead weights and 
previously calibrated testing machines. Deflections 
corresponding to increasing and decreasing increments 
of loading were read. Maximum variation in loading 
and unloading was 1'/; divisions. The low-range ring 
has a capacity of 250 Ib, and each division has a value of 
1.26 lb. The intermediate ring has a capacity of 500 Ib 
and each division has a value of 1.72lb. The high-range 
ring has a capacity of 1.000 Ib and each division has a 
value of 8.4 lb. It is believed that under these circum- 
stances loads are accurately determined. Tests show 
that the variation in any given loading does not vary 
over 1% during the testing period. 

This method of loading has been applied to consolida- 
tion, direct-shear, and to tri-axial compression tests. 
Since the operation is identical in all cases, a single ex- 
ample will be given in detail. For this purpose, the ap- 
paratus (Fig. 1) for the consolidation of a specimen 4 in. 
in diameter and 4 in. thick will be chosen. For a test of 
this specimen, the steps in the operation of the equipment 
may be outlined as follows: 

1. Operate the piston through its entire stroke in both 
directions several times by means of the regulators on the 
panel board. 

2. Place the ring to be used in the test on the piston 
rod, and a suitable bearing block on the testing bed of 
the frame. 

3. Load the ring up to its capacity and unload it four 
or five times by operating the regulator. 

4. Remove the bearing block and properly center 
the soil specimen in its testing block on the testing bed. 

5. From the calibration chart for this ring choose the 
deflection correspond- 
ing to the desired 
loading. 

6. Place a loading 
of approximately 10 
lb per sq in. on both 
top and bottom of the 
piston. 

7. Slowly move 
the piston by increas- 
ing the pressure on 
the upper side to bring 
the convex surface 
of the lower part of 
the ring assembly in 
contact with the ball 
bearing on the load- 
ing plate. Do not 
place any load on the 
specimen. 

8. Having deter- 


imside. They there- mined the initial size 
fore all have the of the specimen, set 
Same outside diame- the consolidation or 
ter and are inter- vertical deflection 
changeable. Fic. 1. Pneumatic Testinc Equipment ASSEMBLED FOR Pore Water Test dials. 
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%. Increase the pressure on the upper part of the pis- 
ton until the required deflection of the proving ring is ob- 
tained. This can be done quickly but must be done 
carefully. Do not overload and do not change the pres- 
sure on the lower side of the piston. 

10. This setting will remain constant within 1°) as 
long as the main air supply does not fail. The adjust- 
ment for volume change is automatic. 


Vou. 12, No; 


11. Tochange the loading, operate the regulator until 
the required ring deflection is obtained. 

This and similar machines were designed and as. 
sembled by the writer in collaboration with S. V, Bes 
instructor in soil mechanics at Rensselaer Polytechni, 
Institute. David I. Henderson and Joseph L. Brandes 
gave much assistance in assembling, calibrating, ang 
testing the apparatus. 





Solving a Frame of Multiple Redundancy by Method of 
Least Work 


By W. H. M. Laucuiin 
Desicninc EncineerR, Dominion Bripce Company, Lrv., Toronro, CANADA 


OLUTION of the following problem may be of inter- 
est to structural engineers. The frame illustrated 
in Fig. 1 is of multiple redundancy, and it is required to 
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Fic. 1. PLANe FRAMEWORK 


determine the stresses in the various members due to a 
vertical load of 20 kips applied at point D. 

All members lie in a vertical plane; members AB and 
CD are rods; DE isastrut; and DF and BEG are beams. 
The load is resisted by members acting in tension, com- 
pression, and flexure, respectively. The supports at A, 
C, F, and G are unyielding, and perfect fixity is assumed 
for the beams DF and BEG at the supports F and G, 
respectively. The properties of these members are in- 
dicated in Fig. 1. It is assumed that the extremities of 
the three members meeting at point D are so connected 
that there is no inelastic slip; that is, any movement is 
common to the ends of the three members connected at 
that point. 

The method used in analysis is the method of least 
work. This theorem may be stated as follows: The 
internal work done in any stationary structure by the 
application of outer forces will be the least possible, con- 
sistent with equilibrium. 

For members subjected to axial load only, 
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where W, = internal work 

P = total load on member applied gradually 

l = length of member ‘ 
A = cross-sectional area of member 

E = Young’s modulus 

For members subjected to cross bending, 
,_ (Mids 
Wi = J ORI 


where M = bending moment at any point x due to 
gradually applied loads 
I = moment of inertia of member about the 
neutral axis 


These expressions are derived in most textbooks on 
structural analysis. In the solution that follows, the in- 
ternal work due to shear is neglected. For a frame con- 
sisting of » members, some of which are subjected to 
axial loads and some to cross bending, the total internal 


work is 
- "1P4 (=. 
Ww = 2 sak * 2 EI 


In the following problem an expression is written for the 
internal work in each member in terms of an unknown 
force P. These terms are added together, giving the 
total work W,, which is differentiated with respect to ? 
and equated to zero since the condition for internal work 
to be a minimum is dW,/dP = 0. 

To solve, assume the load in member DE is to be ? 
kips. Owing to the left reaction R, the member AB has 
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lengthened and the left end of the beam BEG has 
dropped a distance d. It is required to find X in terms 
of P (Fig. 2). 
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iy”,, internal work in AB) = 


Were = 
For segment BE, measuring x from B, M*dx = R*x* dx 


For segment EG, M? dx = R*x* dx — 2PRx* dx + 
0PRx dx + P*x? dx — 200P*x dx + 10,000P? dx 


ohn Sth" + SLT - 
rae + ne [Jon + SLT - 


100P? Ea + 10,000P* Bm a 


Then, Wssc = 


cet (8 X 10)R? — (5 X 10)PR + 10°P%} 


rotal work, W, in AB and BEG = 


| spp (8:06 X 10)R? — (5 X 10°)PR — 10°P*| 

dw 1 fie , : 
. 12 x 109R — ¢ " 

dR 1,200E (16.12 X 10°)R (5 & 10°)P| 
0 for a minimum. 


Therefore 16.12R = 5P; and R = 0.31P. 

The moment at G = 100P — (200 X 0.31P) = 38P. 
Next, it is required to find the deflection of £ from the 
tangent at G (Fig. 3). By moment areas the deflection of 


38P X 55 - 31P X 45 ‘ 
= — Sl. = eS I = 
E= sx 20x k * *' — 3x R00x E * © 
12.5P a a - af 2 P X 100 La 
on lhe elastic shortening of DE = 10 x 10% = 
a By addition, the total vertical movement of point 
ie 22.5P 


10° ° 


Let P, = total stress in member CD. 
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» g 
Then, ~~ __ = tan and P, = 6.75P 


1x 30x 10° ~—: 10° 
The load carried by beam DF as a cantilever = (20 — 
7.75P) kips. 
ae (6.75P)? X 100 _ 75.9P? 
eo 31xaxw ww 
wn POX 100" | SOP 
wae be. tt en | 
nese {= dx — 310Px* dx + 60.06P?x* dx 
ie 0 7 ~ 7 ———— , 


2kI 
22,222 17,222P , 3,337P? 
” ee ce 10° 
Ww, = 50.X (0.31P)* _ 0.167" 
- 30 X 10° 10° 
Warc = a (0.7688P? — 1.55P? + P?) = se 


By summation, the total internal work in all members, 
W,, will be 





W 3,424.14P? — 17,222P + 22,222 
ii eG @, nteaaai ve | eh eee 
, dW, _ 6,848.28P — 17,222 _ es 
Then, _— 108 = (0 for a minimum. 
17,222 aia 
Therefore P = ——~ = 2.515 kips. 





Stress in AB = 0.31 X 2.515 = +0.779 kip. 
Stress in CD = 6.75 X 2.515 = +16.976 kips. 
Stress in DE = —2.515 kips. 


Load carried by beam DF = 20.0 — 19.491 = 0.509 kip 
Moment at G = 100 X 2.515 — 200 X 0.779 = 95.57 
in.-kips. 

This problem is purely academic and, it is to be hoped, 
will not be met with in practice. But the solution illus- 
trates the usefulness of the method of least work. 





Concrete,Spandrel Beam Blocks 


By Stewart S. Nerr, M. Am. Soc. C.E. 


ENGINEER, War Propuction Boarp, KNoxviL_e, TENN. 


|? is of interest that government agencies, as well as 

many architects and practicing engineers, recommend 
that reinforcing steel be placed horizontally above and 
below all windows and doors. It has been definitely 
proved that there is usually cracking at the point of 
maximum stress. Consequently, the placing of reinforc- 
ing steel will eliminate this trouble. 

In connection with the placing of steel, a special 
spandrel block made as a concrete block is illustrated in 
Fig. 1. The use of this unit obviates the necessity of ex- 
pensive forms, with the additional time required. The 
unt torms a mold to receive the steel and concrete 
which make up the beam. This makes the beam and 
mold block monolithic. It also eliminates possible hair 
= in masonry walls caused by settling or other con- 
aivions 

_ This type of block was developed for the Southern 
Last Ste me Company, of Knoxville, Tenn., by its manager, 
J. W. Warren. Doubtless other companies also manu- 


facture similar castings or other devices to serve the same 
purposes. 



































END VIEW—FILLED WITH CONCRETE 


Fic.1. STANDARD BEAM UNITS 
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Crest-Stage Meter for Measuring Static Heads 


By M. H. Coter 


U.S. Forest Service, Wasnincton, D.C. 


TH E crest-stage meter here described is especially 

designed to fill a growing need in the fields of hy- 
draulics and hydrology for a low-cost, portable instru- 
ment which will register dependably the maximum stage 
of a body of water. The stage meter registers a given 
maximum or an instantaneous stage by means of a self- 
sustaining float within a special piezometer tube. 

As shown in Fig. 1, the essential parts of the meter 
are (1) a streamlined staff gage which serves as a mount- 
ing board, (2) a transparent piezometer tube, (3) a float 
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FRONT VIEW FLOAT AND SKIRT 


Fic. 1. Deratcep Views or THE CresT-STAGE METER 


indicator with rubber skirt, and (4) a metal foot mounting 
unit. The float is of such design that it readily moves 
upward with rising water in the tube; but when the 
water recedes it is held at its highest elevation by means 
of the rubber skirt which acts as a friction unit. 

In placid water an instantaneous stage is obtained by 
simply immersing the meter vertically in the water and 
then withdrawing it. The depth is read from the gradu- 
ated scale at the indicator line on the float. The float 
is re-set for another reading by blowing gently into the 
small orifice at the upper end of the piezometer tube, 
forcing the float down until it rests on an orifice plate 
having an opening of 0.25 in., at the bottom of the tube. 
In moving water, the meter is lowered slowly into the 
water with its face parallel to the direction of flow; 
readings are taken after the water within the tube has 
reached equilibrium. 

To obtain an absentee measurement of the crest stage 
of either placid or moving water, select a firm foundation 
of known elevation. Using screws or bolts, fasten the 
detachable metal foot to this with the flat surface parallel 
to the direction of flow (Fig. 2). Then attach the stream- 
lined mounting board by means of the dovetail lock and 
blow the float down either to the orifice plate or to a 


point level with the existing water surface. Durip 
any elapsed period of time, the position of the floar 
indicator will show the highest stage attained by th. 
body of water. 

The stage meter has been subjected to a number oj 
laboratory tests in order to check its limits of accuracy 
Results of 91 comparative tests with a point gage, stag 
gage, and the stage-meter operated concurrently jy 
placid water, and of 163 similar tests in moving water oj 
various velocities, showed that (1) the crest stage meter 
gives readings comparable in accuracy to those of the 
standard staff gage; (2) with the face of the meter par. 
allel to the flow, velocities of less than 6.4 ft per sec had 
no noticeable effect on the accuracy of the stage meter 
readings; and (3) the effect of angle-of-incidence of flow 
upon the face of the meter increases with increase 
velocities. A velocity of 0.8 ft per sec had no effect op 
meter readings at angles of less than 45° off parallel, 
but abnormal stages were registered by the meter at 
angles greater than 5.5° when velocities were 5.3 ft per 
sec and higher. 

The registering feature of the meter plus its simplicity 
of operation and low cost make it a handy device for 
obtaining hydraulic and hydrologic data. The meter 
can be used for 
determining the 
depth of water in 
open channels, 


flumes, weirs, 
spillways, and res- 
ervoirs. The 


depth of water in 
either poorly 
lighted or inacces- 
sible tanks, wells, 
and containers 
can be obtained 
with the meter 
because it auto- 
matically registers 
a given instanta- 
neous stage. In 
applied hydrology 
the meter can be 
used to check the 
performance of 
automatic water 
stage recorders. 
It can also be used 
toobtain measure- : 
ments for deter- yc. 2. Merer ArFIxEp To A Tait 
mining flood cross Grves MoMENTARY OR CREST STAGE OF 
sections, flood Movinc WATER 
crests, water-sur- 
face elevations, channel storage, maximum stages 
ground-water wells, and maximum discharge rates " 
channels, spillways, and flumes. In general, the meter 
used either in its present form or in some modified form, 
will register dependable instantaneous and maximum 
stages of both still and moving water in a large variety 
of channels, pools, tanks, and containers. 

United States patent No. 2,266,391 has been granted, 
and now makes this instrument available for public use 
without charge. 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 





——————— 


Unique Method of Gaging High 
Water 


To rue Eprror: It was with interest that I read a short article 
by Capt. Floyd J. Doran, in the February issue of Crvit ENGINEER- 
io, in which he described the use of an economic type of high- 
water gage supplementing a single automatic water level recording 
station. The type of gage described sounds very satisfactory and 
is an improvement on gages devised some years ago and later 
adapted and put into operation under my direction to meet a 
<omewhat similar problem, where water stage records were re- 
quired at a number of locations on large fast-flowing streams to 
correspond with flood flows of various magnitudes. 

In the case in question the high-water gages consisted of sloping 
timber racks which housed small medicine bottles laid horizontally 
with the tops left open, covering being provided to prevent the 
entrance of rain water. These bottles had their openings spaced 3 
in. apart vertically, so that maximum water levels could be deter- 
mined to within 3 in. by noting the highest bottle containing water 
after every flood. 

Under the circumstances this method was sufficiently accurate 
for the purpose required, and the installations were very cheap 
and could be read by any person available from the field parties. 
These gages functioned very satisfactorily, and I thought that a 
brief description of the method might prove of some interest in 
connection with Captain Doran’s article. 


L. T. Guy, M. Am. Soc. C.E. 
Resident Engineer, Kiewa 
Hydroelectric Works 


Victoria, Australia 





Comments on Approximate Water- 
Hammer Formula 


To tHe Eprror: There is available a much simpler water- 
hammer formula than the one proposed by Robert A. Sutherland 
on page 334 of the June issue of Crvi. ENGINEERING. It was 
published by de Sparre, and in terms of the Allievi conduit pa- 
rameters described in Chapter XXIV of Justin and Creager’s Hydro- 
electric Handbook it takes the very simple form 

AH 2p 


H ~ 2—p 
with the limitation p > l and AH < H. 

With the data in Mr. Sutherland's first numerical example, and 
using the value of a = 3,070 ft per sec given in his reference, AH/H 
= 0.315 against the 31.4% given. In the second example, using 
1 = 3,460 from his reference, AH/H = 0.252 against the 25.3% 
given 

For the case p < 1 de Sparre gives another formula, most con- 
veniently expressed in the form 


4H _ 6+ pO +p 
H  O+ p0 —p 





It is desirable always to express approximate water-hammer 
formulas in terms of the Allievi parameters p and @ because the 
iumerical values give some idea of classification of the conduit in 
‘erms of behavior. Furthermore, only by plotting the formula on 
the Allievi diagrams, which have these parameters as coordinates, 
can the permissible zone of use and the degree of error be deter- 
mined 
in he formula given by Mr. Sutherland can be transformed into 

f | 1 290f0\'10 = . , 

- 2 322( 2) , and by giving the left-hand side various 


values, the equation between p and @ is a series of straight lines 
Passi 


ing through the origin of the Allievi chart of maximum water 





hammer. For AH/H = 0.25 or p = 0.220@ the agreement with 
Allievi is good. For AH/H = 1.00, it gives results about 5 or 6% 
high in the field recommended. In the same field, de Sparre is 3 
or 4% low. 

J. B. Macpnar, Assoc. M. Am. Soc. C.E. 
Montreal, Canada 





Bridges Thought to Be Fairly Safe 
from Air Attack 


To THe Eprror: The article by Sherwood B. Smith on ‘‘Pro- 
tective Aspects of Civilian Defense,’’ in the May issue of Crvm 
ENGINEERING, is not only timely but very instructive. Mr. 
Smith points out the fact that ‘‘...we have a large number of sus- 
pension bridges, which might require some special treatment since 
the cables where they pass over the saddle and where they enter the 
anchorages are particularly vulnerable to a direct hit from a bomb.” 
It is true that everything is possible in time of war, but modern 
anti-aircraft located on the tower tops and at other strategic loca- 
tions on the bridges would provide invaluable protection against 
direct hits from bombs. 

While on this subject, it might be of interest to discuss the ex- 
perience of the Allied armies in the World War, showing that 
attacks from the air upon bridges were not deemed sound military 
procedure. In August 1928 during a conference concerning the 
proposed ‘“‘Liberty Bridge’’ project across the Narrows in New 
York Harbor, Squadron Leader A. R. Boyle, of the British Direc- 
torate of Air Intelligence in London—the officer who planned the 
independent air raids into Germany—was asked whether the rail- 
way bridges over the Rhine River were the object of attack from 
the air, and, if so, what the results were. Mr. Boyle displayed the 
official records and photographs taken during the war, and stated 
that ‘‘...the destruction of the railway or other bridges over the 
Rhine was not considered sufficiently feasible to make such bridges 
objectives of attack...’ He went on to say that these bridges had 
therefore been ignored except for instructions to the effect that if 
any bombs were unused they might, if possible, be dropped upon 
a bridge for lack of a better target. ‘‘As a matter of fact,’’ he said, 
**...no bridge had been destroyed or interrupted from the air and 
the effort to do so was not deemed worth making.”’ 

In direct reference to the proposed Narrows Bridge, Mr. Boyle 
said ‘‘that similar conditions to those existing upon the Rhine 
would apply to the Harbor of New York for, with a target as large 
as that presented by the City of New York itself close at hand, no 
one would make the unnecessary and indecisive attack upon the 
bridge.’’ He suggested that “‘an air officer pursuing such a course 
would be incompetent.”’ 

Records show that about 80 cities in Germany were bombed, 
and that about 685 air raids were conducted by the Allied air 
forces. However, no record has been found to show that any 
bridges were destroyed. 

It has been conceded by eminent bridge authorities that a wire- 
cable suspension structure is the most invulnerable type of bridge 
construction. Unlike other types, a suspension bridge cannot be 
brought down by bombardment, wrecking, or failure of any part or 
parts of the suspended span. The cables are the only essential 
elements of the span, and they must be severed or brought down 
before the span can be wrecked. 

Not only were these facts brought out in connection with the 
proposed “Liberty Bridge,’’ but similar statements were also made 
by eminent bridge and military engineers in connection with the 
proposed Brooklyn-Battery Bridge and the Golden Gate Bridge. 

All of these facts and statements, it seems to the writer, bear out 
Mr. Smith’s contention that “Bridges suffer very little on the 
whole.” Rather, as Mr. Boyle points out, the adjacent cities are 
the vulnerable targets. 

THEODORE BELZNER, Affiliate Am. Soc. C.E. 
Brooklyn, N.Y. 


397 

















398 
The Degree of Randomness in 
Weather Data 


Dear Sir: The method of analyzing the degree of randomness 
in weather data, as given by R. Evan Kennedy in the January issue 
of Civit ENGINEERING, appears to be simple and based upon sound 
mathematical grounds. Since the test may be applied not only 
to meteorological data but also to other types of time series of im- 
portance to the engineer, it may be of interest to indicate two ways 
in which the analysis can be extended to increase its usefulness. 

The first of these applies when the number of items in the series 
is small. If this is the case then the number of items m should be 
increased by two (m + 2) to account for the possibility that the 
end groups in the series may not be complete. Thus Mr. Horton’s 
formula, as given by Mr. Kennedy, would be k = (m + 2) + 
2G, where & is the coefficient of periodicity. The mathematical 
derivation of this end correction, though not difficult, is too long 
to be presented here. While the foregoing modified formula is 
theoretically correct for all values of m, the neglect of the term 2 
does not invalidate the result for the large values of m mentioned 
by Mr. Kennedy. However for small values, say less than 30, the 
omission of the correction term may render the result meaningless. 

Another extension of the analysis deals with the interpretation of 
the coefficient of periodicity (k). The question is how far may k 
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deviate from unity before it can be reasonably certain that peri: 
influences and not mere chance affect the sequence at hand. y 
Kennedy indicated that a value of k = 1.35 wasa Satisfactory oi 
terion in his study. Theoretical considerations bear out this i. 
tion as being reasonable for the data he has presented. Howey. 1 
it will be evident upon reflection that the limits of & obtained . 
random series are dependent to some extent on the number of items 
m in the sequence. To show this relationship quantitatively ra 
simple formula was developed following the well-known Bernoal. 
lian method of analysis. In a random sequence of m items, ther 
is a 90% chance that the value of & will fall within the limi, 
Vm + (/m * 165). In other words, there is a 5% chance thy, 
k will exceed ym +(\/m— 1.65) and a 5% chance that § wij 
be less than 1m + (\/m + 1.65). 

Therefore, a 100-year record of annual rainfall with a value ,; 
k greater than 1/100 + (4/100 — 1.65) or 1.20 might be reganies 
as being cyclic, although there is a 1 in 20 chance that a random 
sequence of this length could deviate from unity by this amount 
Certainly the value of k = 1.35 delimits for practical purpos, 
the maximum variation likely to occur in random series of aboy: 
100 items. With larger or smaller series the limits of k vary widely 
and may be estimated from the foregoing expressions. 


. Harovp A. THomas, Jr. 
Instructor, Harvard Gradue 


Cambridge, Mass. School of Engineering 





“The First P. I.” 


Dear Str: The attached snap- 
shot would be just an ordinary pic- 
ture of a boy and a transit were it 
not for the position of the boy's 
hands. 

It takes years of transit work to 
assume such a nonchalant attitude 
of hand signaling. It is so natural 
it couldn't have been posed. Do 
you suppose it is in the blood? 

This four-year-old youngster 
might have inherited the knack 
from... 

BENJAMIN A. MorGAN, JR 
Assoc. M. Am. Soc. C.E 
Resident Engineer, J.E. 
Sirrine & Company 
Greenville, S.C. 





“Lert, A Harr!”’ 





Accelerating Engineering Courses 


Dear Str: On page 288 of the May issue of Crvit ENGINEERING 
there is a summary of the report of the Committee on Accelerating 
Engineering Courses of the Society for the Promotion of Engi- 
neering Education. The first sentence of the third paragraph 
states: ‘Dates for graduation are advanced as follows: May, 17 
colleges; first half of June, 53 colleges; second half of June, 23 
colleges; and July, 4 colleges.” This statement is in error, as the 
dates in question refer to the openings of the summer terms. 

D. B. PRENTICE 
Chairman, Committee on Accelerating 
Engineering Courses, S.P.E.E. 


Terre Haute, Ind. 





Variations in Correction Factors for 
Pipes and Open Channels 


To tHe Eprror: The article by Victor L. Streeter on “The 
Kinetic Energy and Momentum Correction Factors for Pipes and 
for Open Channels of Great Width,” in the April issue, deserves a 
permanent place in-every hydraulic engineer’s notebook. The 
curves give a good picture of the variation of the two correction 
factors over a wide range of turbulent flow in straight pipes and 
wide uniform channels. Values of these correction factors as pre- 


viously determined, from actual velocity traverses, are probab\y 
more accurate for the particular flow conditions they represen: 
but they do not reveal the general trend of variation with the fric. 
tion coefficient. The widest range of measured values known 
the writer is that given by M. P. O’Brien and J. W. Johnson ip 
“Velocity-Head Correction for Hydraulic Flow,” in Engineerin, 
News-Record, for August 16, 1934. 

It should be noted that the expressions for K, and K,, used by 
Professor Streeter have to be modified if the possibility of inclined 
or reversed components of filament velocities is to be allowed for 
The general expressions are given in Hydraulics of Steady Flow i» 
Open Channels by Sherman M. Woodward, M. Am. Soc. C.E., and 
the writer. Using Professor Streeter’s notation, they are 


and 
= — 1 
AV? 


In each case v, represents the component of the velocity perpe- 
dicular to the element of area dA. It is to be considered positive i 
downstream and negative if upstream. In the first expression: 
serves the double purpose of insuring that the discharge through 
dA is correctly evaluated and that the kinetic energy of upstream 
currents is subtracted in performing the integration. In the secon 
expression the discharge has to be multiplied by the absolute value 
of the normal component of the velocity. The normal componest 
must be used to obtain the longitudinal component of the mome- 
tum, and the absolute value sign is necessary to prevent the mo- 
menta of upstream currents from being additive instead of su) 
tractive. 

The coefficient K, is chiefly important in precise laboratory = 
vestigations of fluid flow. Its use in Bernoulli’s equation, whe 
other factors are the unknowns, should be attended with cautict 

For example, indiscriminate use of a high value of A, at an up 
stream section might classify as available for conversion, or for over- 
coming friction losses, kinetic energy which would surely be & 
sipated in eddies and turbulence. 

Finally, it is interesting to compare the values of K, and K, o> 
tained by Professor Streeter with the corresponding values © 
laminar flow. For both infinitely wide rectangular channels 4% 
circular pipes, K, = 2.00 and K,, = 1.33 if the flow is laminar. 

C. J. Posey, Assoc. M. Am. Soc. C 
Associate Professor of Hydrawe 
and Structural Engineering, 5 
University of Iowa 
Iowa City, Iowa 
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Tickets for the luncheon are 75 cents each 
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Hydraulic Laboratory 


The Laboratory is situated 
on Hennepin Island at the 
head of St. Anthony Falls 
It is about a mile upstream 
of the Main Campus of the 
University, on the east side 
of the river, at the foot of 
Third Avenue Southeast. 


Paut R. Sprer, Assoc. M 
im. Soc. C.E., District Engi 
necer, { ‘. Ge logical urvey, 
Depart ment of Interior, 

St. Paul, Minn., Presiding 
2:15 Wartime Water 
Supply Problems 

CAPT Ray E 
LAWRENCE, Corps of 


Engineers, U.S.A.: 
l M VU lm. Sov 
CLE Chief Water 
and Sewage Unit 


Engineering Branch 
Construction Division, 
Office of Chief of Engi 
neers, Washington, 
D.C 
2:45 Discussion opened by 
E. I Fitpy, M 
im. Soc. C_E., Prine 
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Hydraulics Division 
WEDNESDAY—July 22, 1942—Afternoon 


St. Anthony Falls Hydraulic Laboratory 
University of Minnesota 


~~ a, 











MINNESOTA DEPARTMENT OF HEALTH BUILDING 
University of Minnesota Campus 


VO Mes 


pal Assistant Eng ‘ 
neer, Black and Veqi h 
Kansas City, Mo 


3:00 Monthly Summaries 
of Stream Flow 
WALTER B. Lane. 
BEIN, Assoc. M. Am 
Soc. C.E., Associate 
Engineer, Division 
Water Utilization 
U.S. Geological Sur 
vey, Washington, D ( 
3:30 Discussion 
4:00 Demonstration 4; 
Laboratory Prac 
tices and Ip. 
spection of St 
Anthony Falls 
Hydraulic Lab- 
oratory 
Lorenz G. Srrau 
M. Am. Soc. C} 
Director, St. Anthon 
Falis Hydrau! 
Laboratory, Minn 
apolis, Minn.; Men 
ber, Committee 
Hydraulic Research 
Am. Soc CE 
5:00 Adjournment 





Formal Dinner and Address 
WEDNESDAY—Jaly 22, 1942 
Grand Ballroom, Hotel Nicollet, Minneapolis 


7:00 p.m. 


Georce J. Scnroeprer, President, Northwestern Section, Am. Soc. C 


, Toastmaster 





Dr. WALTER H. Jupp, a Minneapolis surgeon who 
worked in China for more than ten years and spent 
many months in northern China hospitals during 
the Japanese invasion, will speak on 


“BEHIND THE CONFLICT IN THE PACIFIC” 


Special entertainment and music for dancing will 
follow the dinner 

Tickets are $3.50 for members and men guests 
and $2.50 for their ladies. Special tickets for 
Juniors are $2.50 and for their ladies $1.50. 

















Interior View of Laboratory 


View of Falls and Laboratory Building 


St. ANTHONY FaLits Hyprautic LABORATORY, UNIVERSITY OF MINNESOTA 
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Local Sections Conference 


TUESDAY— July 21, 1942—All Day 
Rooms 343, 344, 345, Coffman Memorial Union 


WILutiaM M. Spann, Chairman, Society's Committee on Local Sections, Presiding 


econd Regional Local Sections Conference for 1942 will 

clude 27 Local Sections of the Western and Mid-Western areas 

country. All interested members of the Society are invited 

> attend and are urged to participate in the discussions. The 

‘cial representatives will discuss generally the following main sub- 
+< and in detail, the specific titles listed below: 


CIVILIAN PROTECTION ACTIVITIES OF LOCAL SECTIONS 


EMPLOYER-EMPLOYEE RELATIONSHIPS IN THE 
ENGINEERING PROFESSION 


ACTIVITIES OF LOCAL SECTIONS DURING WARTIME 
Morning, 9:30-12:00 


9:30 Address of Welcome 
Georce J. Scuroeprer, President, Northwestern Section, 
Am. Soc. C.E., Minneapolis, Minn. 


9:45 Introduction of Local Section Representatives 

WritiaM M. Spann, M. Am. Soc. C.E., President, Tuttle- 
Ayers-Woodward Engineering Co., Kansas City, Mo.; 
Chairman, Society's Committee on Local Sections. 


9:50 CIVILIAN PROTECTION ACTIVITIES OF LOCAL 
SECTIONS 

Ernest P. Goopricn, M. Am. Soc. C.E., Consult- 
ing Engineer, New York, N.Y.; National Chaitman, So- 
ciety's National Committee on Civilian Protection in War 
Time, will present an outline of the type of work in which 
Local Sections are expected to participate, and the results 
obtained by some of them. 


10:15 Response by each Local Section representative 
12:00 Adjournment 


12:15 Luncheon 
Local Section representatives will join members of the 
Board of Direction at luncheon in the Terrace Restaurant, 
Coffman Memorial Union. 
May. E. B. Brack, President, American Society of Civil 
Engineers, will address the luncheon on 


“THE SOCIETY’S CONTRIBUTION TO THE WAR EFFORT” 


Tickets for the luncheon are 75 cents each. 


Afternoon, 2:00-5:00 


2:00 EMPLOYER-EMPLOYEE RELATIONSHIPS IN THE 
ENGINEERING PROFESSION 


Howarp F. Peckwortn, Assistant to the Secretary, 
Am. Soc. C.E., New York, N.Y. 


2:30 Response by each Local Section representative 
3:45 ACTIVITIES OF LOCAL SECTIONS DURING WARTIME 


(a) Stimulation of Interest Among Local Section Mem- 
bers During Wartime 

(b) Local Section Records and Activities as Influenced 
by Wartime Conditions 

(c) Local Section Activities in Post-War Period 

(d) Importance of Engineers in Administrative Position 

(e) Activities of Local Section Committees 


5:30 Adjournment 





Members of the Board of Direction, and repre- 
sentatives of Local Sections, together with their 
ladies, will join the members of the Northwestern 
Section and their ladies at dinner at 7:00 p.m. in 
the Terrace Restaurant, Coffman Memorial Union. 





Northwestern Section Dinner 
TUESDAY—July 21, 1942—7:00 p.m. 


Terrace Restaurant, Coffman Memorial Union 


Following dinner, there will be an address by 
Haroip C. Deutscn, Associate Professor, Depart- | 
ment of History, University of Minnesota, on | 

“RUSSIA AND THE WAR” | 

Tickets for the dinner are $1.10 each. 








TUESDAY—July 21, 1942 

Morning Shopping 

12:30 p.m. Luncheon at Women’s Club 

Tickets for the luncheon are $1.00. 

2:30 p.m. Sightseeing Tour of Minnetonka Homes and Gardens 


‘00 p.m. The ladies will join members at informal dinner in 
Terrace Restaurant, Coffman Memorial Union, 
University of Minnesota 


Tickets for the informal dinner are $1.10. 
WEDNESDAY—Ju ly 22, 1942 


10:00 a.m. Opening Session of the Convention 
In the Main Ballroom, Coffman Memorial Union, 
University of Minnesota. 


Ladies’ Luncheons, Teas, and Entertainment 


1:00 p.m. Luncheon at Dayton’s Tea Rooms 
Tickets for the luncheon are $1.00. 
7:00 p.m. The ladies will join members at formal dinner and 


address followed by dancing in the Grand Ballroom, 
Hotel Nicollet. 


See men’s program for further details regarding the formal 
dinner, address, and price of tickets. 


THURSDAY—July 23, 1942 
12:30 p.m. Luncheon at Young-Quinlan’s Tea Room 
Afternoon Entertainment 


Evening After the close of the Technical Divisions’ sessions on 
Thursday, the ladies will be joined by the men to 
take in the events of the Minneapolis Aquatennial. 
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Sessions of Technical Divisions 
THURSDAY — July 235, 1942—Morning 


SANITARY ENGINEERING DIVISION 
Men’s Lounge, Coffman Memorial Union 


Linn H. ENstow, Chairman, Executive Committee, Presiding 


9:30 Operation of Army Sewage Plants 

Lewis H. Kessiter, Assoc. M. Am. Soc. C.E., Chief, 
Water, Sewer and Services Unit, Repairs and Utilities 
Branch, Construction Division of the War Department, 
Washington, D.C., and Joun T. NorGaarp, Associate 
Sanitary Engineer, Water, Sewer and Services Unit, Repairs 
and Utilities Branch, Construction Division of the War 
Department, Washington, D.C. 


10:00 Discussion 


EXPERIENCES IN THE OPERATION OF THE TWIN 
CITIES’ WATER SOFTENING PLANTS 


10:10 


10:20 


10:50 
11:00 


11:30 
12:00 


Discussion 
A Minnesota Ordnance Plant 


Arnpt J. Duvati, Assoc. M. Am. Soc. CE, Tolts 
King and Day, Inc., St. Paul, Minn. 


Discussion 
An Alabama Ordnance Depot 
Armour C. Potk, M. Am. Soc. C.E., Consulting Engi. 
neer, Birmingham, Ala. 
Genera! discussion 
Adjournment 


THURSDAY—July 25, 1942— Afternoon 
CITY PLANNING DIVISION 
Game Room, Coffman Memorial Union 





10:10 (a) Minneapolis Plant —_—__—— 
A. E. Jensen, Super- | 
intendentof WaterWorks, |} 
Minneapolis, Minn. 
10:25 (b) St. Paul Plant 
L. N.° THOMPSON, | 
Superintendent of Water 
Department, St. Paul. 


Discussion by 


and Superintendent, Kansas the luncheon on 


City Water Department, Mo. 
10:50 CuHarRLes H. SPAULDING, 

Supervising Chemist, Depart- 

ment of Water, Light and Power, 





Thursday Luncheon 
12:15 p.m. 
Junior Ballroom, Coffman Memorial Union 


At the close of the Thursday morning 
sessions, there will be a luncheon in the 
Junior Ballroom, Coffman Memorial Union. 

Maj. Lynn C. Barnes, Corps of Engi- 
10:40 Metvin P. Harcner, M. | neers, U.S.A., Area Engineer, Twin Cities 

Am. Soc. C.E., Chief Engineer | Ordnance Plant, St. Paul, Minn., will address 


“THE USE OF CRITICAL MATERIALS IN 
WAR TIME” 


Tickets for the luncheon are 75 cents each. 


) HARLAND BARTHOLOMEW, Chair. 
Man, Executive Committee, Presiding 


2:00 Effect of War-Induced Migra. 


tion Upon Urban Com. 
munities 


Director, House Committee »» 
National Defense Migration, 
Washington, D.C. 

2:40 Discussion 
3:00 Integrating Long-Range Pian. 
ning with the Post-W.; 
Works Program 
Speaker to be announced. 


3:40 Discussion 








Springfield, Il. 
11:00 General discussion 
UTILITIES PREPAREDNESS PROGRAM OF THE 
CITY OF CHICAGO 
11:10 (a) Chicago Civilian Defense Plan for Sewers 
Joint paper by THomas Garry, A. J. SCHAFMAYER, 
M. Am. Soc. C_E., Harry M. Forrey,and TENNEY 
S. Forp, of the Department of Public Works, 
Chicago, II. 
To be presented by Tuomas Garry, Superintend- 
ent of Sewers, Department of Public Works, Chicago, 
Ill 
11:25 (6) Simulated Emergency Repair of Large Water Mains 
B. W. CuLiLen, Superintendent of Water Pipe 
Extension, Department of Public Works, Chicago, Il. 
11:40 Discussion 
12:00 Adjournment 


CONSTRUCTION DIVISION 
Game Room, Coffman Memorial Union 


Harry O. Locuer, Chairman, Executive Committee, Presiding 
Construction in both volume and rate exceeds figures ever before 
reached. New equipment, new methods, and new procedures have 
enabled American engineers in cooperation with American contrac- 
tors to construct war projects with unprecedented speeds. 
9:30 Introductory remarks 
Harry O. Locner, M. Am. Soc. C.E., Secretary- 
Treasurer, The National Association of River and Harbor 
Contractors, New York, N.Y. 
A SYMPOSIUM ON ENGINEERING FEATURES OF 
CONSTRUCTION OF WAR PROJECTS 
9:40 A California Cantonment 


Cuar_es T. Leeps, M. Am. Soc. C.E., Consulting 
Engineer, Leeds, Hill, Barnardand Jewett, Los Angeles, Calif. 


5:00 Adjournment 


STRUCTURAL DIVISION 
Men’s Lounge, Coffman Memorial Union 


Cuares A. Exits, Member, Executive Committee, Presiding 


TIMBER AND PLAIN CONCRETE ARCHES PINCH HITTING 


2:00 


2:03 


3:53 


5:00 


FOR STRUCTURAL STEEL 


Introductory remarks by 

Cuares A. Euuis, M. Am. Soc. C_E., Professor, Strw 
tural Engineering, Purdue University, West Lafayette, Ind 
Timber Structures 

LAURENCE P. Keitn, Assoc. M. Am. Soc. C.E., Manager, 
Chicago Office, National Lumber Manufacturers Association, 
Chicago, II. 
Discussion led by 

R. P. A. Jounson, Wood Consultant, War Production 
Board, Washington, D.C. 
Plain Concrete Arches 

Cuartes S. Wurtney, M. Am. Soc. C.E., Consulting 
Engineer, Milwaukee, Wis. 
Discussion led by * 

Victor H. Cocurane, M. Am. Soc. C.E., Consulting 
Engineer, Tulsa, Okla. 
Recent Methods in Shipbuilding— Illustrated 

J. Lvett Witson, Assistant Chief Surveyor, American 
Bureau of Shipping, New York, N.Y. 


Adjournment 


Ropert K. Lamp, Swf 
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Hotel Accommodations and Announcements 


Hotel Rates 
Wrra Private Bara 
Twin Bed 


$5.50 up 
4.50 up 


Double 
$5.00 up 
3.00 up 


Single 
$3.30 up 
2.00 up 


HoTELS 
Minn 
Minn 


Minneapolis 
Minneapolis 


fered for family groups 


Men's Dormitory, University of Minnesota 
commodations for single men are available at $1.00 per person 
s dormitory in Pioneer Hall. The quarters consist of student 
of two bedrooms separated by a common study Occupants 
will have access to showers in the general lavatories on each 


Nicollet Hotel, in downtown Minneapolis, is Hotel Head- 
for the Annual Convention 
tration and technical sessions are in the Coffman Memorial 
the University of Minnesota campus. The Union is on 
neton Avenue, two miles east of the Nicollet Hotel, by street 


K 


or taxi 
Advance Reservations 


ertain of hotel accommodations, members are urged to 
servations in advance of the meeting date with the manager 
hotel of their choice, or with the Director of Pioneer Hall 
» he University of Minnesota campus 
Everyone attending the Annual Convention is expected to 
m, ster in the Main Lounge of the Coffman Memorial Union on 
University campus 
ickets and badges will be obtained at the time of registering 





Information 
Information Desk will be provided in the Main Lounge of 
Coffman Memorial Union, to assist visiting members and to 
sh information about the meeting and the campus 
[rain travel to Minneapolis is convenient and accommodations 
but members contemplating using rail service are urged to 
ike their rail and pullman reservations to and from Minneapolis 


st-War Ay 


is far in advance as possible 


Entertainment for the Ladies 
is directed to the program arranged by the Ladies’ 
Committee of the Northwestern Section for the 
ling ng ladies. However, they may participate with members in 
her features of the program. 


4 won 


tainment 


&'TING — 
Local Sections Conference, Tuesday, July 21, 1942 

\ conference of representatives of Local Sections will meet at 

im., Tuesday, July 21, 1942, in Rooms 343-4-5, in the 

in Memorial Union on the University campus. The pro 

gram will schedule topics of professional rather than technical 





Men’s Louncr, CorFMAN MEMORIAL UNION 
Some Technical Sessions Will Be Held Here 











NICOLLET HOTEL, MINNEAPOLIS, MINN., HoTeEL HEADQUARTERS 


interest in which all representatives are expected to participate 
All members of the Society present on Tuesday are welcome to 
attend. The program is shown in detail on a preceding page 


Dress 


Because of the war, it has been decided that only at the Wed- 
nesday evening dinner will dinner jackets be in order. All other 
functions will be informal 


Officers of the Northwestern Section 


GeorGE J. SCHROEPFER, President 
GrorcE M. SHeparp, Vice-Presiden' 
Paut R. Speer, Vice-President 
FRANK S. ALTMAN, Secretary-Treasurer 


Northwestern Section’s Committee on Arrangements 


Pau. R. Speer, Chairman 


FREDERIC Bass FREDERICK T. PAUL 
M. H. Berc LORENZ G. STRAUB 
EpGar A. GorTz THEODORE W. THOMAS 


Ladies’ Entertainment Committee 

Mrs. Freperic Bass, Chairman 

Mrs. Mies S. KERSTEN 
Mrs. GEorGE E. LOUGHLAND 
Mrs. Joun S. McNown 
Mrs. FrRepeRICcK T. PAUL 
Mrs. GeorGE J. SCHROEPFER 
Mrs. GEORGE M. SHEPARD 
Mrs. PAu R. SPEER 
THOMAS 


Mrs. FRANK S. ALTMAN 
Mrs. PAUL ANDERSON 
Mrs. M. H. Berc 
Mrs. BERNARD A 
Mrs. J. A. CHILps 
Miss KATHERINE FEUCHT 
Mrs. Epcar A. Gortz 

Mrs. Pau. L 


BLUM 


This program has been prepared under the direction of the 
Annual Convention Committee composed of Tuomas E. STANTON, 
Vice-President, Am. Soc. C_.E., Chairman; and JOHN W. CUNNING 
HAM, CHARLES G. Hype, Joun T. L. McCNew, and A. M. Rawn, 
Directors, Am. Soc. C_E 





The speakers on this program who have consented to be 
present at this meeting are making a direct tangible con- 
tribution to aid our members in helping the Government to 
win the war. Nevertheless, the speakers have accepted 
invitations to speak contingent upon emergencies that may 
develop. 





























= 
SOCIETY AFFAIRS 


Official and Semi-Official 





Presentation of Papers and Discussions 


To rncrease the interest and success of the meetings of the 
Society's Technical Divisions, the following suggestions have been 
approved by the Committee on Technical Procedure for the 
guidance of those presenting or discussing papers: 


1. Deo not read manuscript: this tends to destroy attention 
and interest. Instead, prepare in advance a well-planned outline 
of what you are to say, using, if necessary, memorandum cards to 
recall successive points to memory. 


2. Select only the high-spots of the subject matter for oral pres- 
entation. Mathematical, statistical, or involved material cannot 
be effectively presented and should be reserved for the printed 


publication. 
3. Plan your opening sentences before you get up to speak. 


4. Face your audience. Look at youraudience. Speak to your 
audience. If a microphone is provided, it is courteous to use it; 
talk into the microphone. 


5. Pitch your voice so that it will be clearly heard by those in 
the farthest seats. Avoid a monotone; it is desirable occasionally 
to change the pitch or quality of your voice for emphasis or to re- 
tain attention. 


6. Be brief. A talk is rarely effective after the first twenty 
minutes. A discussion should be much briefer, especially when th. 
program is lengthy. 

7. Relax. Avoid strain in posture or in voice. A touch of 
natural humor or human interest will add to the effectiveness of th. 
presentation. 


8. Use lantern slides or other illustrative material where gyi: 
able. In a lantern slide presentation, it is particularly importan: 
to avoid monotony of voice or subject matter, since the accom. 
panying conditions of light and atmosphere are inherently of , 
soporific nature. Do not face the screen in explaining lantern sq. 
illustrations, as only the nearest members of the audience will the; 
be able to hear your remarks. 


9. Bekindly. Avoid self-advertising. Avoid disparagement oj 
others. Treat differences of opinion with courtesy. 


10. Plan your concluding sentences before you get up to speak 
When a time limitation prevents completion of all you planned to 
present, or when you are at a loss for things to say, go straight t 
your conclusion as an effective ending. 

Audiences appreciate brevity and a lively presentation. 

(Leaflet copies of these hints are available on request to Society 
Headquarters.) 





North Central Conference of Student 
Chapters 


Fight of the fourteen Regional Student Chapter Conferences, held 
under the auspices of the Society's Committee on Student Chapters 
during the past spring, were reported in the June issue of “Civil 
Engineering.” Word of another conference—at Cleveland, Ohio— 
has now been received at Society Headquarters. 


On April 16 and 17 the Chapter at the Case School of Applied 
Science was host to the North Central Conference of Student 
Chapters. A luncheon at the Tudor Arms Hotel, headquarters of 
the Conference, initiated the program. During the afternoon a 
symposium on ‘‘Civil Engineering in Defense’’ was presented by 
three members of the Case faculty—-George E. Barnes, head of the 
civil engineering department, and Malcolm S. Douglas and George 
B. Earnest, assistant professors of civil engineering. Professor 
Barnes spoke on “Construction Under Priority Regulations,” 
while the two latter discussed the results of aerial bombardment 
in England and protection from bombardment. A round-table 
discussion completed the program. 

In the evening there was a joint banquet with the Cleveland 
Section. The speaker and guest of honor was David Dietz, science 
editor of the Scripps-Howard newspapers, who discussed the part 
that science and engineering are playing in the war against the 
Axis. A novel feature of the evening was the presentation of a 
“‘man-mile trophy” to the Chapter having the greatest number of 
men in attendance and the greatest number of miles of travel. 
The cup—presented to the Conference jointly by the Case School 
of Applied Science and the Case Student Chapter-—will be a per- 
manent rotating trophy. This year it went to Ohio Northern 
University, which had a representation of fourteen. The other 
schools represented were the Carnegie Institute of Technology, 
the University of Pittsburgh, Ohio State University, the Univer- 
sity of Dayton, the University of Michigan, West Virginia Uni- 
versity, Akron University, and the host Chapter. The attendance 
totaled 110. 

Early Friday morning the group toured the civil engineering 
laboratories, members of the Case Chapter acting as guides. The 


remainder of the morning was devoted to the reading of student 
papers in the annual prize competition. First prize of $15 went 
to J. H. Elliott, of the University of Pittsburgh, for his paper on 
“Concrete Resistance to High Explosive Bombs,” and second 
prize of $10 to Gilbert Nyerges, of the Case School, for a paper on 
“Skyscraper Construction.” The prizes were donated by the 
Cleveland Section. 

The afternoon program consisted of an inspection tour to points 
of civil engineering interest in and about Cleveland. This trip— 
which was arranged by George B. Sowers, Cleveland consultant, 
and Charles Smallwood and George F. Sowers, of the Case Chap- 
ter—was unique in that such tours are generally banned by the 
F.B.I. these days. 





Metropolitan Travel Adviser 


IN ITS EFFORTS to be of service to all members, the Society's 
staff at Headquarters frequently has the privilege of advising 
visitors to New York. Perhaps the most frequent opportunity « 
afforded by the engineer who has a few hours and wants to vist 
some particular point of engineering interest. Usually the neces 
sary contact to make such a visit possible is right at hand. 

With the onset of war, the number of visitors has greatly de 
creased—and at the same time the number of available engineeny 
construction projects has decreased. But the service or the advice 
still is available and effective. It goes beyond the strictly tecb- 
nical, out into the field of amusements, general sightseeing, and a! 
the minutiae of cosmopolitan city life. How do you get to the 
Music Hall? Where is Edgar Allen Poe’s cottage? Museums, 
terminals, buildings, cathedrals, church services, and other activ 
ties are all grist for the mill. 

A card index has been established. In a first classification 0 
“General” appear such items as airports, apartment houses 
buildings, and colleges—and so on through the alphabet. 4 
further classification by areas lists matters of interest in lowe 
Manhattan, midtown Manhattan, and others, including 
“Vicinity of Manhattan.” Thus a visitor may make for hims! 
a profitable tour, all in a given part of town, should he so desire. 

If it is a matter of entertainment, it is necessary to refer to so™ 
up-to-the-minute manual. A number of these are issued whi? 
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ve the current athletic, theatrical, and technical activities of the 
rive on . . . 
7 y. and copies are always at hand in the Reading Room at Society 
5 iiquarters. Maps are supplied which prevent the unwary 
oa rom getting lost in the complicated subway system. Or 


nore likely, he may be directed by way of the open-top buses, from 
hich the panorama of city life constantly unfolds. _ 

On your next trip to New York it may not be practicable for the 
ae to bee! help in arranging for your visit, but the chances are 
that you can be saved many a false move, and that your visit can, 
n addition, be made more profitable and more enjoyable. I[f you 
will call at Headquarters a sincere effort will be made to assist you. 
in any event, it will be a privilege to try. 


i 


Society 





Technological Institute Dedicated at 
Northwestern University 


NorABLE AMONG a number of recent improvements to educa- 
tonal facilities is the splendid new building housing the Techno- 
logical Institute of Northwestern University at Evanston, II. 
This plant was dedicated with appropriate ceremonies on June 15 
and 16. Itrepresents an expenditure of some five million dollars 





Tue TECHNOLOGICAL INSTITUTE OF NORTHWESTERN UNIVERSITY, 
EVANSTON, ILL. 


High lights among the events at the dedication were a number of 
industrial and educational conferences. Notable figures in the 
engineering world were present. Among those who had a share in 
the program were Charles F. Kettering, M. Am. Soc. C.E., and 
Henry T. Heald, M. Am. Soc. C.E. 

As may be seen from the accompanying photograph, the new 
building consists essentially of a large central nucleus from which 
lead six wings, each devoted to a branch of science. The civil 
engineering department occupies one of these wings. 

Approximately one million dollars worth of scientific equipment 
has been put into this splendid structure. Included is a 5,000,000- 
lb hydraulic testing machine for tension and compression as well 
as a 1,000,000-lb machine for cross bending. A hydraulic labo- 
ratory has also been installed. The technical courses operate on 
the cooperative plan, with alternating three-month periods of study 
and work. 

At the dedication the Society was represented by Vice-President 
Charles B. Burdick. 





Society Preparing New Illustrated 
Lectures 


FOR MANY YEARS the Society has maintained at Headquarters, 
4 group of twenty-five illustrated lectures describing various engi- 
neering projects. These are primarily for the use of Student 
Chapters and are made available without charge, the Society pay- 
ing the shipping charges both ways. 

\t the present time an effort is being made to add new material 
to this worth-while activity in behalf of civil engineering students. 
Many new lectures are being prepared on more recent projects 
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The Society gratetully acknowledges the generous cooperation of 
the following members who, though hard pressed in these busy 
times, have already offered to furnish data on the projects listed 
opposite their names: 


Philip Harrington, Commissioner of ‘Chicago Subways” 
Subways and Superhighways, City 
of Chicago 

S. O. Harper, Chief Engineer, U.S. ‘All-American Canal’”’ 
Bureau of Reclamation, Denver, 

Colo. 

Malcolm Elliot, Colonel, Corps of ‘Canalization of the Upper 
Engineers, Division Engineer, Mississippi River”’ 
Upper Mississippi Valley Division, 

St. Louis, Mo. 

E. L. Durkee, Resident Erection ‘‘Rainbow Bridge at Ni 
Engineer, Bethlehem Steel Com- agara Falls’’ 
pany, Bethlehem, Pa. 

William H. Trinkaus, Construction ‘Chicago Sanitary Works”’ 
Engineer, Sanitary District of Chi- 
cago, Chicago, IIl. 

W. W. DeBerard, City Engineer, “Bascule Bridges of Chi- 
Chicago, IIL. cago”’ 

Ole Singstad, Chief Engineer, New “Queens Midtown Tunnel 
York City Tunnel Authority 


Other new lectures are in prospect, and it is hoped that shortly 
this list will be considerably augmented, as acceptances are received 
from authors from whom cooperation has been requested. In 
addition to the lantern slide lectures, some of these projects will be 
illustrated by motion pictures. 

Today the Society’s first thoughts and efforts are directed toward 
the victorious prosecution of the war. It realizes, however, that 
future engineers are being prepared for future careers in the pro 
fession and that its efforts in their behalf are also valuable at this 
time. 





New Officers for Military Engineers 


AT ITS RECENT elections, the Society of American Military 
Engineers chose new officers for the coming year, including several 
who are members of the American Society of Civil Engineers 
Newly elected general officers include: president, Maj. Gen. Julian 
L. Schley, M. Am. Soc. C.E.; first vice-president, Col. Henry M. 
Waite, Hon. M. Am. Soc. C.E.; and second vice-president, Vice 
Admiral R. R. Waesche. 

General Schley’s predecessors, still members of the Board, are 
Rear Admiral Ben Moreell and Col. J. Monroe Johnson, both 
Members of the Society. The Board of Directors also contains 
many members of the American Society of Civil Engineers. The 
following are included: Rear Admiral R. E. Bakenhus, Col. F. C. 
Jonah, Col. John Lansdale, Col. Herbert J. Wild, Frederick Hall 
Fowler, Col. E. S. Bres, Gano Dunn, Col. C. O. Sherrill, Lt. Col 
T. B. Parker, Maj. Ernest B. Black, Rear Admiral L. O. Colbert, 
and Col. O. M. Leland. 

Also honored by the Society of American Military Engineers was 
Lt. Col. Paul W. Thompson, Assoc. M. Am. Soc. C.E. Colonel 
Thompson received the Toulmin Medal in recognition of a number 
of articles he had written under the general heading of ‘‘Engineers 
in Battle,”’ published in The Military Engineer. 





Corps of Engineers Opens Three 
New Division Headquarters 


Many members have dealings with the Corps of Engineers and 
will be interested in a recent redistribution of the work. Three new 
divisions have been established as follows: New England Division, 
75 Federal Street, Boston, with Boston and Providence district 
offices; Middle Atlantic Division, 101 East Fayette Street, Balti- 
more, Md., with Baltimore, Norfolk, and Washington district 
offices; and Mountain Division, 36'/, West Second, South, Salt 
Lake City, Utah, with Salt Lake City and Denver district offices 

In the February 1942 issue, page 111, a complete office set-up for 
the Corps of Engineers was given. In general, the district offices 
are maintained. However, a number of the division offices have 
been changed, including the following: Great Lakes Division, from 
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419 Federal Building, Cleveland, Ohio, to 332 South Michigan 
Avenue, Chicago, Ill.; Missouri River Division, from 1201 David- 
son Building, 10 East 17th Street, Kansas City, Mo., to 19th and 
Douglas streets, Omaha, Nebr.; and South Atlantic Division, from 
Main and Laurel streets, Richmond, Va., to 50 Whitehall Street, 
Atlanta, Ga. 

Otherwise the previous information is believed to hold good. 





1942 Graduates Apply for 
Membership 


Ir 18 a well recognized fact that the continued life and growth 
of the Society depend in large measure upon the addition of new 
members. Therefore, great interest attaches to the number of ap- 
plications for membership received from recent graduates each 
year. Over 400 applications have already been received from civil 
engineering graduates of 1942. It is with some degree of pride that 
the Society announces receipt of applications from 100% of the 
graduates in civil engineering from the following schools: 


University of Oklahoma 

University of Utah 

Bucknell University 

Newark College of Engineering 

Tulane University 

University of Dayton 

Rose Polytechnic Institute 

It is sincerely hoped that many more, if not all, of our 121 Stu- 
dent Chapters will be included in this list as it expands in the near 
future. And congratulations to the seven listed here. 





Engineers Continue Student Guidance 


Work in New York City’s Schools 


Student guidance by engineers for seniors in New York City high 
schools has been in effect for five years. A general statement of the 
organization, objectives, method of procedure, and description of the 
work of the New York Engineers’ Committee on Student Guidance 
was made in the report of the committee for the school years 1940- 
1941 and also appears in “Civil Engineering’ for June 1939 and 
July 1941. This subject matter is therefore not repeated here. The 
following paragraphs are excerpts from the Annual Report of the 
Committee for 1941-1942. 


Ir ts a great satisfaction to be able to report a successful year 
despite the difficulties that had to be overcome. Engineers serv- 
ing on this committee are for the most part connected with com- 
panies whose work was greatly expanded by the war emergency 
and they have been working under pressure for a long period. De- 
spite this they responded to their assignments to school meetings 
better than the officers of the committee expected. 

A total of 28 group meetings were held at 25 high schools during 
the year. The total student attendance was 2,060 and the total 
committee attendance was 88. The committee attendance was 
smaller than in former years but was excellent considering the 
pressure under which engineers are working. In addition to the 
grou’ meetings, a general assembly of students was addressed at 
each of three high schools. On March 18, Commissioner Walter 
D. Binger addressed an audience of a little more than 3,000 at 
Brooklyn Technical High School. On May 15, William H. Larkin 
addressed an audience of about 1,000 at New Utrecht High School, 
and on June 1, Dean Robert L. Sackett addressed about 1,000 at 
Flushing High School. On February 26, H. L. Shuldener ad- 
dressed the Parent-Teachers Association and about 60 students at 
Stuyvesant High School. 

The guidance department of each high school has been provided 
with one or more copies of “‘Engineering, A Career’’ and ‘‘Ac- 
credited Engineering Curricula in the United States,”’ both publica- 
tions of the Engineers’ Council for Professional Development. The 
schools report that these publications are consulted by the students, 
and several hundred, students have purchased copies of “Engi- 
neering, A Career” for their individual use. 

The committee has received this year, as in other years, many 
letters of appreciation from high schools. Some student counselors 


say that this was done by request of the students themselves, The 
concensus of opinion of the counselors is that the work of «, 
committee has been effective in influencing students to make 

wise choice of their future careers. All members of the commitns 
who attend these school meetings agree that these contacts With 


the students are inspiring. 
Officers of the New York Engineers’ Committee on 


Guidance for 1941-1942 were: Arthur G. Hayden, M. Am See 
C.E., chairman; William H. Larkin, vice-chairman; Zola G 


Deutsch, secretary; and James M. Comly, treasurer. 


The constituent committee for the American Society of (jyj 
Engineers was made up of Arthur G. Hayden, chairman; p 


Warren Bowden, Ray C. Brumfield, William W. Brush, 
M. Burmister, Edward J. Cleary, Henry C. Codwise, Clarence W. 


Dunham, Elmer M. Fleming, William L. Hanavan, Shortridge 
Hardesty, Alfred Hedefine, Robert H. Jacobs, Theodore R. Kendall 
Fred Lavis, John H. Myers, Glenn S. Reeves, Thorndike Saville 


Homer R. Seely, and David L. Snader. 


The other organizations represented by constituent committe 
are the American Institute of Chemical Engineers, Americas 


Society of Mechanical Engineers, American Institute of Electrica 
Engineers, and American Institute of Mining and Metallurgica) 
Engineers. 





Leroy L. Hidinger Receives Marston 
Medal 


Ir nas been announced that this year’s recipient of the Marston 
Medal is Leroy L. Hidinger, president of the Morgan Engineering 
Company, of Memphis, Tenn. This award, which was establishe 
by Iowa State College through the generosity of Anson Marston, 
Past-President and Honorary Member of the Society, is given ap. 
nually to an engineering alumnus of Iowa State in recognition of 
engineering achievement. 

In 1910 Mr. Hidinger and Arthur E. Morgan, M. Am. Soc. C.£ 
organized the Morgan Engineering Company, with offices in Men- 
phis. Mr. Hidinger has been successively partner, vice-president, 
and since 1915 president of the company in charge of operations 
In addition to the home office at Memphis, the company has oper. 
ated branch offices in different parts of the country. A member 
of the Society since 1910, Mr. Hidinger in 1920 and 1921 served as 
a member of the committee that drafted the present Constitution 
of the Society. He was Director from 1936 to 1938. 





Year’s Report on Freeman Traveling 


Scholarship By H. G. Dewey, Jr. 


Tue Society is in receipt of a splendid mimeographed fin! 
report on the year of work done by Haywood G. Dewey, Jr, 
Jun. Am. Soc. C.E., as holder of the Freeman Traveling Scholar- 
ship in Hydraulics for 1940-1941. Many excellent reports by 
Freeman Scholars have been received in years past, but it remained 
for Mr. Dewey to produce the most comprehensive and useful 
record. This will prove of value not only as a historical document 
but as a reference and guide for the future. 

It will be remembered that Mr. Dewey elected to spend his yea 
in studying American hydraulic laboratory practice, covering 
some of the major installations, not only laboratories but com 
structed projects throughout the country. His object was (| © 
correlate the performance of model with prototype, (2) to obtain: 
bette: idea of the magnitude of prototype phenomena, which ides 
tends to be distorted by thinking in terms of the model, and (3) © 
study those features of hydraulic structures displaying 2° '™ 
proper or inadequate design. Various types of model and fel 
set-ups were investigated, including hydraulic structures and & 
purtenant works, hydraulic machinery, and rivers. 

Among the particular subjects studied by Mr. Dewey wert such 
developments in hydraulic research as efficient stilling pools { 
dissipating the energy of high-velocity flow at the toe of overfal 
dams and at the end of spillways; regulating valves free from a" 
tation; more economical and safer structures; more efficient by 
draulic machinery; the explanation of pitting of boundary 
faces by cavitation; efficient improvement plans and flood com” 
measures on rivers; the laws of transportation of sedimest by 
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water, and the mechanism of fluid turbulence, just to men- 


ene w. The report further covers in some detail the “Theory 
and Application of Hydraulic Models,” “Hydraulic Model Tests,” 
“Pyndamental Research,” and “Field Investigations.” 

Not a little of the value of this report is inherent in the fine illus- 
trations, both diagrammatical and photographic, which cover test- 
ing as well as field installations. This presentation was made pos- 


sible by the assistance of the Chief Engineer's Office of the Bureau 
of Reclamation, in the preparation of the report for publication. 
The result is a general picture of hydraulic research in the United 
States and many of the more important hydraulic installations. 
Some of the research involved is being incorporated into a paper 
on ‘“Model-Prototype Comparisons of Hydraulic Structures,”’ pre- 
pared by Mr. Dewey with Jacob E. Warnock, M. Am. Soc. C.E., 
and planned for inclusion in a forthcoming symposium on ‘Model 
and Prototype Conformity,” to be published by the Society. 

Also included in the report is a summary of Mr. Dewey's monthly 
records detailing his year of study. Finally, there is a financial 
statement for the year which certainly will be a valuable reference 
for similar projects in the future. 

As no arrangements have been made for an immediate successor 
to Mr. Dewey as Freeman Traveling Scholar, his report will remain 
as the latest, until conditions again make it feasible to continue this 
worthy project, established through the keen insight and imagina- 
tion of the late Past-President and Honorary Member, John R. 
Freeman. Copies of Mr. Dewey’s report are on file at Head- 
quarters. Practicing engineers as well as students of hydraulics 
may be interested in examining them as an aid in keeping abreast of 
current developments in this active engineering field. 





Society Boasts Imposing List of 
“Oldest Members” 


MempersarrP in the Society for periods of sixty-four and sixty- 
three years, respectively, are the records of C. Frank Allen and 
Percival J. Roberts. Next comes George Hume Simpson, with a 
membership span of only one year less—sixty-two years. If these 
men are proud of their long and honorable connection with the 
Society, the reverse is certainly true—the Society is very proud of 
them. It is likewise proud of the many others whose span of 
membership dates back to 1890 or before. And there are a number 
who can boast such a record, as the following list shows. 

These men have seen the Society membership grow from ap- 
proximately thirteen hundred to its present total of over seventeen 
thousand eight hundred. What stories they can tell of the vast 
changes in engineering brought about by technological research 
and practice, as well as by changed social and economic conditions! 
Through all these changes the Society has forged ahead, taking the 
difficulties and the satisfactions both in its stride—thanks to the 
loyal support of members such as these. 

Following is the list of those whose connection with the Society 
dates back to 1890 or before, complete as of June 15, 1942: 


Allen, C. Frank, '78 
Roberts, Percival J., ‘79 
Simpson, George H., '80 
Thackray, George E., "82 
Breithaupt, William H., '84 
Flad, Edward, "85 
Kittredge, George W., '86 
Barlow, J. Quincy, '86 
Tratman, E. E. R., '86 
Waddell, Montgomery, ’86 
Purdy, C. T. "87 

Tuttle, A. S., ‘87 

Darwin, H. G., '87 
Andrews, Horace, '87 
Hudson, John R.. ’87 

Bell, Gilbert a 

Wada, \ 87 

Carroll, Eugene, "88 
Dunlap, DeC., SS 

Dennis, W. F : 

Landor, Edward se 
Clark, W_. G.. '88 


Tibba vcorge A., 88 


Thomson, T. Kennard, '88 
Bassett, C. P., '88 
Pearl, James W., '89 
French, James B., '89 
Todd, Frank H., '89 
Whittemore, W. F., '89 
Erlandsen, Oscar, '89 
Pierson, George S., '89 
Buck, Waldo E., '89 
Miller, Spencer, '89 
Blakeley, George H., '89 
Harwi, Solomon J., '89 
Keith, H. C., "89 

Miller, Rudolph P., "90 
Connor, Edward H., '90 
Ross, Elmer W., "90 
Davison, George S., ‘90 
Mc Meekin, Charles W., '90 
Marstrand, Otto J., 90 
Staniford, C. W., "90 
Greiner, J. E., ‘90 
Moses, John C., '90 
Quimby, H. H., "90 


~ aan 6 M = . Triest, W. G., "90 
Stata : E 88 Cummings, R. A., "90 
egg Se SS Stanford, H. R., "90 

Fe ee Bay Oe Jacoby, H. S., "90 


M. ' 
Pr ~ ges Walter, "88 Treadwell, Lee, ‘90 
‘ 
SS Davis, Chandler, "90 
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News of Local Sections 





Scheduled Meetings 


SACRAMENTO SEcTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:10 p.m. 


Texas Section—Luncheon meeting of the Dallas Branch at 
the Dallas Athletic Club on July 6, at 12:10 p.m. 


Recent Activities 


ALABAMA SECTION 


War needs, from the construction of military and access roads 
to air-raid protection, were discussed at the spring meeting of the 
Alabama Section, which was held in Montgomery on May 15 and 
16. The attendance of about a hundred included A. C. Polk, 
Director of the Society, and J. E. Jagger, Field Secretary. ‘‘The 
Highway Department's Place in the Defense Effort’’ was dis- 
cussed by State Highway Director W. G. Pruett at the Friday 
afternoon technical session. Other members of the Department 
who spoke were Marvin Taylor, maintenance engineer; A. Reese 
Harvey, office engineer; and B. E. Higgins, state bridge mainte- 
nance engineer. Maj. J. F. Brawner, state director of public safety, 
gave a talk on the activities of the State Highway Patrol in war- 
time. Friday evening there was a dinner held jointly with the 
Montgomery Engineers’ Club. The after-dinner speakers were 
Harry Hendon, chief engineer of Jefferson County, and L. H. 
Norris, professor of civil engineering at Alabama Polytechnic 
Institute. Both discussed the conference on protection from 
aerial bombardment that they attended in New York in January. 

The Saturday morning program included talks by W. O. Dobbins, 
director of the State Planning Commission, and Houston Cole, 
executive director of the State Defense Council. The former 
spoke on “Housing, Works, and Facilities in War Activities,” 
while Mr. Cole’s subject was “Alabama State Defense Council 
Activities.”’ 


ARIZONA SECTION 


On May 2 members of the Arizona Section gathered at Tucson 
for their spring meeting. A paper on “Arizona Highway Develop- 
ment”” was read by W. R. Hutchins, state highway engineer. 
There were also talks by E. D. Gardner, of the U.S. Bureau of 
Mines, whose subject was “Strategic Minerals Program,” and J. J 
O’ Dowd, who spoke on “‘Rationing in Wartime.”” Mr. O’ Dowd is 
chairman of the Pima County Rationing Board. An interesting 
moving picture, entitled ‘MacArthur and the Bombing of Manila,” 
concluded the technical program. At noon there was a joint 
luncheon with the Student Chapter at the University of Arizona 
John Johnson, president of the Student Chapter, presided. Mr 
Johnson was also the recipient of the Section’s prize of Junior 
membership in the Society. The afternoon was devoted to busi- 
ness discussion. 

CENTRAL ILLINOIS SECTION 


Annually the Central Illinois Section entertains the wives of 
members by reserving the May meeting as ‘Ladies’ Day.” This 
year the members of the Student Chapter at the University of 
Illinois requested that their meeting be combined with the ladies’ 
festivities so that they would have an opportunity to meet the 
professional engineer informally. The feature of the occasion was 
the presentation of Junior membership in the Society to James A. 
Porter, Elwyn H. King, and A. N. May, the awards being made on 
the basis of ‘‘outstanding work and leadership in conducting the 
Student Chapter affairs.’ Later S. Johnson, expert mountain 
climber, gave an illustrated lecture that showed a series of trips 
among the major peaks of the West. 


COLORADO SECTION 


Members of the Student Chapters at the University of Colorado 
and Colorado State College were guests of the Section at a dinner 
meeting held in Denver on May 11. Winners of the Section’s 
prizes of Junior membership in the Society were announced, the 
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recipients being Murray Manley, of Colorado State College, and 
Charles Dwyer, of the University of Colorado. The award went 
to Mr. Manley for his paper on ““The Seismograph and Its Use in 
the Petroleum Industry,”’ while Mr. Dwyer’s paper was entitled 
“Ground Water—and the Civil Engineer.” The speaker and 
guest of honor was E. B. Black, President of the Society. Mr. 
Black spoke on the topic, “War Activities of the American 
Society of Civil Engineers,”’ pointing out that engineering, like other 
professions, cannot carry on ‘‘Business as usual’’ but must throw 
its talent and experience into the war effort. 


Connecticut SECTION 


On May 20 members of the Student Chapter at the University 
of Connecticut were dinner guests of the Connecticut Section. 
Following dinner it was announced that the Section’s prizes of 
Junior membership in the Society go to Arthur B. Harding, Jr., of 
Yale University, and Malcolm G. Andrews, of the University of 
Connecticut. The technical program consisted of a talk on 
‘Engineering Aspects of Civilian Defense,’ given by Theodore 
Crane, professor of architectural engineering at Yale. 


Kansas City SEcTIon 


A varied program had been arranged for the April dinner meet- 
ing of the Kansas City Section. First, Michael D. Konomas, attor- 
ney and Greek Consular Agent for the Kansas City district, spoke 
on “Subversive Activities and Americanism."’ He was followed 
by a representative of the Truscon Steel Company, who showed a 
technicolor film depicting the use of light steel frames in the con- 
struction of Navy barracks. The presentation of a series of 
lantern slides, accompanied by phonograph description, on the use 
of Ferro-Glass in the construction of bomber plants, concluded the 
program. The slides were also shown through the courtesy of the 
Truscon Steel Company. 


KENTUCKY SECTION 


On May 15 the Kentucky Section met jointly with the Student 
Chapters at the University of Louisville and the University of 
Kentucky at Lexington. During the business meeting the Section 
awards of Junior membership in the Society were presented to Earl 
Schaaf, of the University of Louisville, and A. J. Spare, of the 
University of Kentucky. The meeting was then turned over to 
Mr. Spare, president of the University of Kentucky Chapter, who 
introduced the speakers competing in the Section contest for prize 
papers. Six students participated, and the prizes were awarded 
as follows: First prize of $15 to John D. Hancock, of the University 
of Louisville, for his paper on bomb shelters; second prize of $10 
to Earl Schaaf, of the University of Louisville, for a paper on ‘““The 
Problem of Parking Facilities”; and third prize of $5 to C. E. 
Baierlein, of the University of Kentucky, for his paper on “Strength 
of Concrete by Vibrations.” 


LeHIGH VALLEY SECTION 


The Section had two joint meetings in April—on the 10th with 
the Lehigh University and Lafayette College Student Chapters, 
and on the 20th with the Engineers’ Club of the Lehigh Valley. 
The speaker at the first of these meetings was W. N. Brown, who 
discussed the work of the U.S. Coast and Geodetic Survey, while 
later in the month Hallet Abend spoke on the subject, ‘Ramparts 
of the Pacific."" Mr. Abend had just returned from a 38,000-mile 
trip by air throughout the Pacific area. As chief Far Eastern 
correspondent for the New York Times, he has been in the Orient 
for fifteen years, so his talk was an acute and timely analysis of the 
whole Far Eastern situation. 


Los ANGELES SECTION 


The Los Angeles Section held its May meeting on the campus of 
the California Institute of Technology, where the members were 
guests of the Student Chapter. The group was taken on a tour of 
the various laboratories and experimental projects, and after 
dinner heard three speakers. These were Brooks T. Morris, of the 
staff of the Institute, who gave an illustrated lecture on ‘Scour 
Control for Hydraulic Structures’; Cecil E. P. Jeffreys, research 
assistant in biology,-who talked on ‘Poison Gases and How to 
Combat Them”; and Dr. Seth Nicholson, astronomer for the Mount 
Wilson Observatory, whose subject was ‘“Sunspots and Their 
Engineering Significance.” 
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MARYLAND SECTION 


At the May meeting—held in Baltimore on the 21st—p W a 
James, chief of the Inter-American Regional Office of the Public the 
Roads Administration, discussed the history of the Pan-American 
Highway in Central America. Mr. James explained some of the 
difficulties of location and construction, and showed motion picture, 
that he had made on parts of the highway in Mexico, ; 
and Salvador. The Section’s prizes of Junior membership jn 4, = 
Society were presented to Gordon P. Fisher, of The Johns Hopkin. gat! 
University, and Fred Shulman, of the University of Marylang of 
and each recipient made a brief speech of thanks. During the ject 
business session Prof. Thomas F. Comber, Jr., was elected pres the 
dent of the Section to fill the vacancy caused by the resignation Pre 
Capt. E. M. Killough, who has been called to active duty. forn 

for | 
METROPOLITAN SECTION the 

The Metropolitan Section’s final meeting of the season was hel ape 
at Columbia University on May 20. The technical program con. 
sisted of a talk by Adolph J. Ackerman on “Construction Play. Clul 
ning.” Mr. Ackerman, who is director of engineering for th. eas 
Dravo Corporation, in Pittsburgh, Pa., discussed in detail :j, — 
planning of a number of major construction projects, including 
several of the TVA and Western dams. The lecture was jilys. 
trated with a series of construction scenes, charts, graphs, accoun:. M 
ing forms, and the like, which made the talk very effective 4 get-t 
special feature of the occasion was the award of the Robert Rig. Seat 
way Student Chapter Prizes to the outstanding senior in each of the try’s 
Chapters in the Metropolitan area. The winners were Stanley all i 
William Beer, of Brooklyn Polytechnic Institute; David Stewar man. 
Donald, of Newark College of Engineering; James Francis Fawis, ing I 
of Manhattan College; George Gordon, of Rutgers University. pled; 
John Carl Hagedorn, of Cooper Union; John Francis Stolz, of the Whe 
College of the City of New York; and Arthur Tauscher, of New mov. 
York University. During the business session Thorndike Savill deve 
was elected president, and William M. Griffin, vice-presiden Utah 
William J. Shea will continue as secretary. Following the mee tank 
ing, the civil engineering laboratories were inspected. 

Moxuawk-Hupson Secrion 

On May 12 the Mohawk-Hudson Section held its final meeting Us 
of the season at Rensselaer Polytechnic Institute at Troy, NY ae 
A talk on “Engineering Markets” was the feature of the occasion. rg 
This was given by Miss Elsie Eaves, manager of the Business News At th 
Dapartment and director of Market Surveys for several of th me 8 


McGraw-Hill publications. As it was the first time the Section 
had entertained a lady civil engineer the wives of the members 
were invited to attend, and the meeting proved very enjoyable. 


New Mexico SgcTION 


Members and guests of the New Mexico Section met in Albu- 
querque on May 13. The group first visited the greenhouses o 
Dr. Gekler near Atrisco. They were shown through the plas, 
and Dr. Gekler discussed his development of commercial hydro- 
phonics. The group then adjourned to the University of New 
Mexico, where several new officers were elected to replace thos 
recently called away for duty with the Armed Services or for wa 
work. These new officers are W. E. Strohm, president; John # 
Bliss, first vice-president; and Stanley Phillippi, second vic 
president. The technical program consisted of a talk by Ca 
William Powell, of the New Mexico State Guard, who spoke 
the functions and organization of civilian defense. 


PHILADELPHIA SECTION 


The problem of adapting concrete design to present-day demanés 
was discussed by René L. Bertin at the May meeting of the Section 
Mr. Bertin, who is chief engineer of the White Construction Com 
pany, of New York City, stated that recent orders of the War aod 
Navy Departments to avoid the use of structural steel and to reduce 
to a minimum the use of reinforcing steel afford the designer! 
unique opportunity to use his ingenuity and skill in solving s'™ 
tural problems. His suggestions for saving included the ux ° 
plain concrete and masonry in foundation work on footings 
piling, the use of gravity sections in the construction of 
and retaining walls, and the substitution of reinforced concrete for 
structural steel in long-span, low-type structures such as hang 
and airplane assembly plants. At the conclusion of Mr. Bertin 
talk, Charles Haydock spoke briefly in behalf of the Philadelphs 
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Civilian Defense. Assistant Secretary James H. Allen 


‘ouncil or . 
oa n discussed the shortage of water and asked the cooperation of 
she membership in the conservation of this commodity. 


SACRAMENTO SECTION 


\s usual members of the Sacramento Section have been enjoying 
weekly luncheon meetings. The list of those addressing the May 
atherings includes Rolando McCraney, of the Production Division 
of che War Production Board, who explained the set-up and ob- 
octives of this important emergency agency; Dan L. Lindsley, of 
the J. H. Baxter Company, who spoke on “Functional Wood 
Preservation”; and Dr. Willis Miller, representative of the Cali- 
fornia State Planning Board, whose subject was ““A Mapping Plan 
for California.”” The meeting held on the 26th was unique in that 
the program was @ duplication of the May 2lst session of the 
Speakers Club of the Section. The program was arranged by 
Fred J. Grumm, who acted as toastmaster. Mason Johnston, the 
Club's instructor, concluded the session with suitable comment. 
There was a special meeting on the 25th to hear Howard F. Peck- 
worth speak on ““Employer-Employee Relationships.” 


TACOMA SECTION 


Members of the Seattle and Tacoma Sections had their annual 
get-together on May 25. President William D. Shannon, of the 
Seattle Section, presented a short talk on the subject of the coun- 
try’s need of various critical materials and urged the cooperation of 
all in the conservation of these materials. Mr. Shannon is district 
manager of the War Production Board in the Seattle area. Follow- 
ing his remarks Lothrop Crosby, president of the Tacoma Section, 
pledged the whole-hearted support of the Tacoma membership. 
When dinner was over the Seattle Section presented a program of 
moving pictures, including a color film on copper mining and 
development work of the Utah Copper Company near Bingham, 
Utah, and War Production Board films on the manufacture of 
tanks and medium bombers. 


TOLEDO SECTION 


Under the sponsorship and guidance of the Toledo Section, civil 
engineering students at the University of Toledo have recently 
organized the University of Toledo Society of Civil Engineers. 
At the first meeting, on March 25, the constitution was submitted 
for approval of the membership and the following officers were 
elected: Clarence Merritt, president; Donald Ellis, vice-president; 
Richard Hunter, secretary; and John Raggon, treasurer. Since 
the organization meeting several business sessions have been held, 
one with the Toledo Section. At this dinner meeting Harold 
Stepleton, president of the Toledo Section, addressed the group on 
“The Code of Ethics of the American Society of Civil Engineers.” 
Under the leadership of Prof. L. M. Friedrich, the young men have 
enthusiastically established this new organization. For their 
success they will have the continuing interest of the Society and the 
Section 


Uran SECTION 


The Student Chapter at the University of Utah joined the Utah 
Section for a dinner meeting in Salt Lake City on May 6. Richard 
R. Lyman reviewed the recent experiences, at the hands of bandits, 
of L. M. Winsor and his engineering party in Iran. Mr. Winsor 
was president of the Section last year and is now doing consulting 
work for the government of Iran. The meeting was then turned 
over to the students and two of them—Joseph J. Brubaker and 
Keith T. Fowler—spoke. The former gave an illustrated talk 
entitled ‘Brief of a Thesis on Photoelasticity,” while Mr. Fowler's 
oo was “Impressions of a Young Engineer in His First Em- 
ployment,”’ 


Wesr Vircinta SECTION 


_On May 11 members of the Section and of the Morgantown 
Chapter of the West Virginia Society of Professional Engineers 
met for dinner and a joint technical session. The principal 
Speaker was Capt. Richard P. Brown, of the Plant Security 
Division of the Pittsburgh Ordinance Department, who discussed 
Industrial Plant Protection in Wartime.” Captain Brown dis- 
Played an incendiary bomb and discussed methods of protection 
against such projectiles as well as larger bombs. An enthusiastic 
open forum followed his talk 
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Appointments of Society Representatives 


CuarRLes B. Burpicx, M. Am. Soc. C.E., has been appointed one 
of the Society's representatives on the Washington Award Com- 
mission for the term, June 1942—June 1944. 


Epwarp P. Hamitton, Assoc. M. Am. Soc. C.E., has been ap- 
pointed one of the Society's representatives on the Engineering 
Societies Library Board to fill the unexpired term of THORNDIKE 
SAVILLE, which would have terminated in October had he not 
found it necessary to resign. In addition to filling the unexpired 
term, Mr. Hamilton will continue as representative for the three- 
year term beginning in October. 


Frep Lavis, L. M. Lawson, and CHar_tes M. UpHam, Members 
Am. Soc. C.E., have been appointed to represent the Society on 
one of the subcommittees of the newly organized Joint Confer- 
ence Committee to establish ways and means for better rela- 
tionships with the Latin-American countries. 


WiiiiaM H. Musser, M. Am. Soc. C.E., has been appointed to fill 
the vacancy in the chairmanship of the Building Code Require- 
ments Subcommittee on Excavations and Foundations A56, 
caused by the resignation of CoL. CARLTON S. Proctor to accept 
active duty with the Corps of Engineers. 


J. P. H. Perry, M. Am. Soc. C.E., has been reappointed one of the 
Society’s representatives on the Board of Trustees of United 
Engineering Trustees, Inc., for the four-year term, October 
1942—October 1946. 


FRANK A. Russet, M. Am. Soc. C.E., was appointed the Society's 
delegate to the fiftieth annual meeting of the Society for the 
Promotion of Engineering Education, held in New York City, 
June 27-29, 1942. 


E. M. T. Ryper, M. Am. Soc. C.E., has been reappointed one of 
the Society's representatives on the Engineering Foundation 
Board for the four-year term, beginning in October. 


CHARLES H. Stevens, M. Am. Soc. C.E., represented the Society 
at the fifty-sixth annual commencement exercises of Temple 
University, which were held in Philadelphia, Pa., on June 11. 


HaRoLp E. Wessman, M. Am. Soc. C.E., has been reappointed the 
Society’s representative on the Research Procedure Committee 
of Engineering Foundation for the one-year term beginning in 
October 1942. 








Student Chapter Notes 





Iowa STATE COLLEGE 


The Iowa State College Chapter reports the close of a very en- 
joyable year. At the final meeting L. P. Drew, bridge engineer 
for the Union Pacific Railroad, discussed the computation of 
stresses in bridges designed to carry the new engines. The guest 
of honor and speaker at the April meeting was Anson Marston, dean 
emeritus of the engineering college and Past-President and Honor- 
ary Member of the Society. Dean Marston chose for his subject, 
“War and the Engineer.’”’” Others who spoke were Dean T. R. 
Agg, former Director of the Society; A. H. Fuller, professor of civil 
engineering; Maurice Miller, president of the Iowa Section; and 
Mark Morris, Contact Member for the Chapter. Another end-of- 
the-semester event was the annual Engineering Open House, in 
which the Chapter participated. 

Twelve members of the Chapter went to Madison, Wis., for the 
Midwest Conference of Student Chapters. Although the group 
had to travel 300 miles, it had the largest delegation there. 


WASHINGTON UNIVERSITY 


On May 25 the Washington University Chapter was host to the 
St. Louis Section. The attendance of about sixty included the 
fathers of most of the senior students. Following dinner, which 
was served in one of the student dining rooms, several of the senior 
members gave talks on their thesis projects. Later the group 
visited the civil engineering laboratory, where the research projects 
were explained. Principal interest was in the three new South- 
wark-Emery testing machines and the Soil Testing Laboratory. 
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About Engineers and Engineering 








Civit ENGINEERING for 
August 


SELECTION and compaction of soil for 
the Kentucky Dam, farthest downstream 
of all the TVA projects, will be described 
by M. N. Sinacori in the August issue. 
The control of the density of the material 
in place, and other features of this inter- 
esting work, will be explained and illus- 
trated in his article. 

The belief that increasingly heavy street 
traffic will follow the present emergency 
has given traffic engineers a problem to 
consider which might well be included in 
their advance planning programs. E. 
E. East, chief engineer of the Automobile 
Club of Southern California, discusses 
this question in a paper entitled ‘The 
Los Angeles Street Traffic Problem.” 
This analysis of the results of inadequate 
parking facilities shows the vital need for 
finding a solution for the whole parking 
situation in our cities. 

One of the largest projects of its kind 
to be undertaken in recent years is the 
Delaware system to augment the water 
supply of New York City. Construction 
of the Delaware Aqueduct, and particu- 
larly of Merriman Dam, are described by 
Roger W. Armstrong, Deputy Chief En- 
gineer of the city’s Board of Water Supply. 
Work on the dam is in progress and the 
tunnel construction is almost completed. 

In addition, a paper by J. W. Johnson, 
of the U.S. Soil Conservation Service, on 
reservoir sedimentation, is expected to 
appear in the August number. He pre- 
sents the results of investigations at Lake 
Issaqueena, South Carolina, as to the pos- 
sibility of retarding the rate of reservoir 
silting. He gives conclusions drawn from 
the determination of underflow charac- 
teristics, and the results of controlled vent- 
ting. 

Improvisation by field highway engineers 
had yielded some interesting results, as 
given in the article by Fred Burkett of 
the Texas State Highway Department. 
The question of adapting highway con- 
struction and maintenance to the needs of 
the hour has called forth the ingenuity of 
these engineers. Theirs is the responsi- 
bility of providing unrestricted arteries 
for the emergency transportation of men 
and materials—a responsibility shared, 
of course, by their confreres in other 
states 





Members Awarded Honorary 
Degrees 

Each year at commencement time 
honorary degrees are awarded certain 
engineers who have made notable con- 
tributions to the profession. With engi- 
neers playing an increasingly important 
role in the war effort it is fitting that an 
unusual number of Society members 











should have been thus honored during the 
past commencement season. In addition 
to the following list, there may be others 
of whom the Society has not heard. 

S. C. HoLiister, Doctor of Engineering, 
Stevens Institute. 

REAR ADMIRAL BEN MoREBLL, Doctor of 
Engineering, Washington University (St. 
Louis, Mo.). 

Harry S. Rocers, Doctor of Laws, 
University of Wyoming. 

Josern G. Suryock, Doctor of Science 
in Engineering, Pennsylvania Military 
College. 

Lr. Gen. BREHON B. SOMERVELL, Doc- 
tor of Military Science, Pennsylvania 
Military College. 

Artuur S. Tutt_e, Doctor of Engi- 
neering, Rensselaer Polytechnic Institute. 

Witpur M. Wirson, Doctor of Engi- 
neering, Iowa State College. 





War Production Board Issues 
General Directive for War- 
Time Construction 


TO MAKE AVAILABLE all possible mate- 
rial and effort for immediate war produc- 
tion, the War Production Board has out- 
lined the principles governing wartime 
construction as follows: 

1. In order that the consumption of 
materials and equipment by construction 
activities shall not impede the production 
of combat supplies and equipment, it is 
essential that all construction, whether 
financed by Government or other funds, 
be reduced to the absolute minimum 
necessary for the war effort. This applies 
also to construction essential for vital 
civilian needs. 

2. Reduction in the consumption of 
materials and equipment by construction 
operations can be achieved either by the 
elimination of non-essential projects or 
parts thereof, by deferring projects not 
needed immediately, or by appropriate 
changes in design and construction meth- 
ods which will favor the use of those 
materials which are most plentiful and 
which will interfere least with the produc- 
tion of combat material. 

3. In order to establish effective 
measures for the control of construction, 
the following general policies have been 
established by the War Production Board, 
in consultation with the War and Navy 
Departments. 

4. Before any construction project 
can proceed, it must be acted upon affirma- 
tively by some agency of the Federal 
Government or by its duly authorized 
representative. No project will be ap- 
proved for construction unless it is found, 
by responsible authority, to meet the 
following criteria: 

a. Itis essential for the war effort. 
6. Postponement of construction 
would be detrimental to the war effort. 
410 






















































c. It is not practicable to rep: e 
convert existing facilities for the pur 
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d. The construction will not result then 

in duplication or unnecessary €XPansiog be fe 

of existing plants or facilities now ynije sal 

construction or about to be Constructed 9 
e. All possible economies have be, certs 

made in the project, resulting in deletioy gove 

of all non-essential items and parts the 1 
f. The structure of the project hg, 

been designed of the simplest type, jus 

sufficient to meet the minimum require. 

ments. See paragraphs 5 and 6 als 
g. The answers to the following 

questions relating to conditions at : 

Proposed site are all affirmative to R. 

extent that they are pertinent: ! 
(1) Are there sufficient labor ay our J 
materials available to build it? entice 
(2) Will adequate public utilities meet! 
available without costly extensions? perm: 
(3) Will transportation be availahk be de 
to serve it? cows 
(4) Will labor be available to m: = 
it? (Are housing and other comm». probl 
nity facilities adequate?) how | 
(5) Will machine tools and othe graze 
equipment be available to equip it’ other 
(6) Will raw materials be availabh knoth 
to operate it? ‘N 
(7) Can the manufactured produ: Whi 
be used at once—or stored uti she © 
needed? 1,250, 

5. Priority of materials. In genni . by 


all construction shall be of the cheaps 
temporary character with structural ss 
bility only sufficient to meet the needs @ 
the service which the structure is intended 
to fulfill during the period of its conten 
plated war use. Ordinarily, wood fram 
construction is preferable to reinfore 
concrete, and reinforced concrete is pr 
ferred to steel. However, the guidiy 
principle should always be to utilize ths 
materials which are most plentiful ai 
which, in the ultimate analysis, will cauz 
the least interference with the producto 
of combat material and the utilization ¢ 
transportation and power. 

6. Mechanical and electrical featwe 
shall be reduced to bare essentials. 4 
conditioning may only be used wher 
manufacturing processes make its & 
essential and not for the comfort of or ' 
increase efficiency of personnel. Electn= 
systems shall be of the simplest desig» 

7. Construction materials and the 
products, the use of which is probit 
by the Army and Navy Munitions Bor 
directive, ‘List of Prohibited Items * 
Construction Work,” dated April |, 
lobtainable from the Office of Emerge 
Management, Division of Informatie 
and revisions thereof, shall not be 9 
fied, purchased, or used except um 
special waiver issued by competes! * 
thority as provided for. 

8. Enforcement. Each acparine 
having cognizance of construction "™ 
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its subordinate activities to 
rictly with the foregoing general 
oolicies and any extensions thereof issued 
be proper authority. Each department 
chall arrange for frequent and adequate 
ks of its projects to make sure 
subordinate agencies of the de- 
oartment concerned are rigorously con- 
forming to the established policies. Fur- 
-hermore, violations of those policies must 
» followed by proper disciplinary action 
and the imposition of suitable penalties. 

9 It should be made clear to all con- 
erned that these general policies should 
govern not only direct construction for 
‘he War and Navy Departments but also 


req 
omply s 


spot chec 


that all 


other construction financed directly or 
indirectly with Government funds, and 
all private construction. The evasion of 
the requirements of the general policies by 
manufacturers or other parties will result 
in the imposition of penalties. 


10. The War Production Board, the 
Army, and the Navy shall take immediate 
steps to effectuate in detail this directive. 
It is particularly important that any 
governmental agency which has contact 
with or control of privately owned expan- 
sions see to it that no violations of this 
directive occur. 

May 20, 1942 





+ . y , ~~ 
N. G. Neare’s Column 
Conducted by 
R. RoBINSON Rowe, M. Am. Soc. C_.E 


| rnot,” began Professor Neare, ‘that 
wr problem in bovine husbandry would 
entice some Agricultural Engineers to our 
meeting tonite. But since War Time has 
permitted three lactations a day, they will 
be delayed by the twilight milking. The 
cows are so bossy they can’t sneak early. 

You remember the 4-part grazing 
problem. Do I hear an answer to the first: 
how large an area could two equal cows 
graze at constant rate if tethered to each 
other by a 100-ft rope threaded thru a 
knothole in a straight fence?”’ 

Not hard,” answered Cal Klater. 
While Lulu had less than 50 ft of rope, 
he could graze a semicircle with area 
250". When Lulu took more than 50 
t, she would be limited to an area equal 
o that grazed by Moomoo with less than 
5) ft—again 1.2507. So the entire area 
grazed would be 5,000 sq ft.” 

Incidentally,"’ added our Life Member, 
Lulu and Moomoo could keep the rope 
taut. With eyes for symmetry, the area 
grazed would be in the form of two Gothic 
cusps bounded by four quadrant arcs— 
that in the first quadrant having the polar 
equation 29g = r(100— ,). As the cusps 
have esthetic applicution, I have sketched 
them for you Fig. 1).” 

And I'll extend one are with dash 
lines,” said the Professor, “‘to show that it 
is a spiral—somewhat hyperbolic, but dis 
tinct enuf to bear a name of its own, the 
“bovine spiral." Now suppose Moomoo 
were replaced by a heifer with only half 
he appetite of Lulu.” 

No difference,” interrupted Cal. 
When the heifer had less than '/; of the 
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rope, she would graze '/, of the 100-ft 
semicircle and Lulu */5. When Lulu had 
less than */; of the rope, she would graze 
‘/, of the semicircle and the heifer */y. All 
of which adds to 5,000x sq ft again.”’ 

“Just so,” agreed the Professor. ‘‘The 
second sketch (Fig. 2) should make it 
clear. For any ratio of grazing rates, k, 
and rope length, R, the first quadrant arc 
will be given by 


20@ = ka(R — p) 


and the total area will be '/orR*. Next, if 
a single post replaces the fence?”’ 

“Two cows will graze as before. But in 
the last case, the cow can graze on the 
heifer’s side and increase the available 
pasturage to 6,667 sq ft.” 


ee . wR? 
And generally the area is and the 
l+k 
rope can’t be kept taut unless k = 1,’ 


concluded the Professor. 

“For a new problem I'll have to reveal 
a little of a secret plan of our Sappers 
From 3 Allied bases—designated only as 
Shangri La, Shangri Lo, and Shangri 
Lum—tunnels are being driven straight 
thru the earth to Tokyo’s foundations 
Tunnel lengths are 1,000, 2,000, and 3,000 
miles, respectively. Frictionless projec- 
tiles are to be dispatched by gravity alone 
so as to reach the objective simultaneously, 
blasting the village off the island. How 
should the dispatching be timed? If any 
of you care to be precise, consider the 
Earth as a sphere of constant density, with 
R = 3,959 miles, and g = 0.006088 miles 
per sec? at the surface.”’ 

(Cal Klater is regular Richard Jenney 
The Life Member is David E. Hughes 
He, Weston Gavett, and George T. Dean 
solved three parts. The others couldn't 
handle the heifer.) 


P(x -)=2#(100-?); 
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Available Clay Sewer Pipe 
Now Includes Extra- 
Strength Type 


NEWLY oFrF the presses of the U.S 
Printing Office are completely revised 
Federal Purchase Specifications for vitri- 
fied clay sewer pipe, augmented to include 
standards for a new and widely applicable 
strength classification of this material 
Extra-strength clay sewer pipe, the new 
classiication, is designated for install 
ation in locations subject to abnormal 
trench loadings. It has been successfully 
used for such cases over more than five 
years in highway, airport, and sewer work 
throughout the Eastern United States. 

In the revised specifications, the term 
“standard pipe’ appears as a new general 
name for the class of pipe commonly 
known as double strength. At the be- 
ginning of the clay sewer pipe manu- 
facturing industry, almost a century ago, 
most pipe was manufactured to meet a 
dimension schedule known as ‘‘Manu- 
facturers’ Standard."’ Pipe of this type 
has been generally called ‘‘single-strength”’ 
pipe. Later, specifications provided for 
heavier, better, and stronger pipe to meet 
increasingly severe service, known as 
“double strength’ in contrast with the 
lighter Manufacturers’ Standard. Now to 
meet even more severe service, ‘‘extra- 
strength” pipe, a still stronger classifi- 
cation of pipe, has been adopted. 

Extra-strength pipe up to and including 
24 in. in diameter under the new specifi- 
cations meets minimum strength tests of 
2,200—D (more than twice that for 
double-strength pipe). This formula gives 
the minimum strength, or load per lin ft, 
in terms of D, the diameter in feet. 

This strength increase is brought about 
by improved manufacturing processes and 
by an increase of wall thicknesses of at 
least 25% above the thicknesses for 
double-strength pipe. To permit the 
direct interconnection of extra-strength 
and double-strength pipe without special 
joint construction, at crossings beneath 
heavy-duty roads, railroads, or airplane 
runways, the dimensions of extra-strength 
pipe are fixed so that spigots and sockets 
of both standard and extra-strength pipe 
are the same for corresponding pipe sizes. 
This results in uniform annular spaces 
where double-strength and extra-strength 
pipe are jointed together. Correspondence 
of spigot and socket diameters for the differ- 
ent classes is obtained by holding the out 
side diameters of double-strength and 
extra-strength pipe to the same dimen- 
sions for corresponding sizes. This per- 
mits the manufacture of either class of pipe 
with the same equipment. However, the 
net interior diameter of extra-strength 
pipe is somewhat less than for the corre- 
sponding size of standard pipe. 

Thus, some extra work is required in 
computing the hydraulic capacity of extra- 
strength pipe as obtained from tables for 
other classes of the same nominal dia- 
meter. But benefits of much greater value 
and importance are obtained: first, in the 
advantage of uniform jointing between the 
two pipe classes, and second, in providing 
for manufacture of extra-strength pipe in 
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every existing pipe plant, at once, without 
in any way decreasing vitally needed 
stocks of critical metals. The government 
and the clay pipe industry, in fixing on 
outside diameter as the base for other 
dimensions, are in line with the practice in 
dimensioning pipes and tubes made of 
other materials. 

Extra-strength clay pipe is available for 
the war effort because no metals or critical 
materials are needed for its manufacture. 
Copies of the new specifications may be 
purchased from the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D.C., at five cents a 
copy. 

This information has been furnished by 
Benjamin Eisner, M. Am. Soc. C.E., chief 
engineer, Clay Sewer Pipe Association, 
Inc. 





Benjamin Franklin Speaks 
for Today 


IN THESE TIMES of our country’s danger 
most of us are asking ourselves how best 
to use our influence to help the all-out war 
effort. Whether engaged in actual war 
production or not, there is one common 
contribution all can make—that is, assist- 
ing to build and maintain American 
morale. And this is no small contribution. 

National morale depends to no slight 
degree on the fervor and admiration with 
which the people regard their national 
heroes and practice the virtues for which 
they stand. Benjamin Franklin for many 
reasons is a hero worthy of admiration and 
emulation today. Many of his statements 
sound as though they were written with 
the present emergency in mind. Take, for 
example, his philosophy about taxes. 
Evidently in his day, as in ours, the public 
looked with alarm on the rising levies. 
He wrote: 

“Taxes are indeed very heavy, and if 
those laid on by the government were the 
only one we had to pay, we might the 
more easily discharge them; but we have 
many others, and much more grievous to 
some of us. We are taxed twice as much 
by our Idleness, three times as much by 
our Pride, and four times as much by our 
Folly; and from these taxes the commis- 
sioners cannot ease or deliver us by allow- 
ing an abatement.” 

‘Be industrious and free; be frugal and 
free,”’ he said. And it has a modern ring. 

Particularly inspiring is the following 
which, though written to apply to the 
Revolution, certainly might as well have 
been dated today: 

“The eyes of Christendom are upon us, 
and our honor as a people is become a 
matter of utmost consequence to be taken 
care of. If we give up our rights in this 
contest, a century to come will not restore 
us to the opinion of the world; we shall be 
stamped with the character of . . . pol- 
troons and fools. . . . Present inconveni- 
ences are therefore to be borne with forti- 
tude, and better times expected.” 

The National Committee to Signalize 
Benjamin Franklin’s Continuing Contri- 
bution to American Civilization has pre- 
pared and is distributing without charge to 
interested individuals and groups back- 
ground information relating to Franklin's 


activities in some of his many and varied 
fields of endeavor. It has also available a 
series of activities programs for the use of 
patriotic and civic organizations, schools 
and youth groups, leaders of industry and 
business, and colleges. Any of this mate- 
rial may be secured on request by writing 
to the Committee, at Benjamin Franklin 
Parkway and 20th Street, Philadelphia, Pa. 


Rules for Kimbrough Medal 
Announced by American 
Institute of Steel 
Construction 





UNDER THE auspices of the American 
Institute of Steel Construction, the J. 
Lloyd Kimbrough Medal is awarded from 
time to time. This gold medal is ‘‘reserved 
for and bestowed upon such persons as, 
in the judgment of the Board of Directors 
of the Institute, may have performed a 
marked service to the industry in design, 
construction, or the expanded uses of 
structural steel.’’ First award of the 
medal was made to Robert Moses, Com- 
missioner of Parks of New York City, as 
noted in the December 1941 issue. 

The Institute's Committee on Medals 
and Awards, under Clyde MacCornack, 
M. Am. Soc. C.E., as chairman, has pro- 
mulgated certain regulations to be ob- 
served in making the award. Among these 
rules are the following: 


“This award is reserved for special 
distinction and not necessarily made 
periodically. 

“The selection of recipients worthy 
of this award is in no way made a proc- 
ess of elimination by formal competi- 
tion. 

“The Committee makes a survey at 
least once a year to determine whether, 
in the judgment of the Committee, there 
are persons available for consideration. 

“It is not the purpose of this survey 
to fix upon any individual, but merely 
to determine if, in the judgment of the 
Committee, there are one or more indi- 
viduals worthy of consideration.” 


Communications regarding the J. Lloyd 
Kimbrough Medal may properly be ad- 
dressed to the secretary of the Institute 
at 101 Park Avenue, New York, N.Y. 





Slips of the Pen 


ENGINEERING literature has been en- 
livened from time to time by linguistic 
slips. Some of these have caused the pub- 
lication of serious tomes to be remembered 
principally for their unfortunate choice of 
word or metaphor. At times confusing 
but always amusing, the author’s mis- 
fortune was not necessarily the reader’s, 
who could doubiless appreciate this un- 
witting turn to the lighter vein. A few 
choice phrases, gathered from a variety of 
sources and over a number of years, are 
reproduced here: 


“In neither the case of an embankment, 
built up from the bottom, nor an excava- 
tion, carried down from the top, do these 
facts remain strictly true.” 
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“Every advantage was in favor of the 
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“A spherical point of infinitely small mote 
radius.” (Quar 

“This paper appeals to me as an ip. to th 
portant milestone marking an epoch in th has b 
history of electric traction.” Falls, 

“This paper marks a long step in th HE 
halting program toward the success! Juan 
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earth pressure.” buildi 

“It was then considered advisable to Indie: 
make use of these piles by capping then Projet 
with concrete footings.” RE: 

“Past flood heights represent the wors now 
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A SUMMER COURSE in photoelasticity » Wiscos 
being offered July 27-August 7 by te te ace 
Department of Mechanical Engineer, gineeri 
Massachusetts Institute of Technology Produc 
Applications should be addressed to ‘ Cua 
Director of Admissions, M.L.T., Gi seine 
bridge, Mass., and other inquiries to tect's 
W. M. Murray, Room 1-321, M.LT senior 
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Tue University of Chicago Press & Produc 
nounces that the five papers on ‘i E. B 
materials and their practical applicavoo— for Fs 
presented at the fiftieth anniversary Boston 
bration of the University in Septem duty j 
1941—have been published in the Ma Army 
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« Journal of Geology and are now 
in reprint form. The price is 
$i, and copies may be obtained from the 
eiversity of Chicago Press, 5750 Ellis 


Avenue, Chicago. 
** ** 


jssue Of UI 


available 


AyNoUNCEMENT has been made of a new 
edition (the fourth) of the Handbook of 
Scientific and Technical Societies and In- 
situtions of the United States end Can- 
ada. This 389-page handbook gives the 
president and secretary of the organiza- 
sion, the history, membership, meetings, 
research funds, and serial publications. 
Cloth-bound copies are for sale for $4 by 
the National Research Council, 2101 Con- 
stitution Avenue, Washington, D.C. 





“NEWS OF ENGINEERS 


Personal Items About Society Members 





Ee. L. CHANDLER has been granted a 
leave of absence from the Chattanooga 
Tenn.) Flood Protection District, of which 
he is chief engineer, in order to serve as 
project engineer for the Charles T. Main 
Company at Wilmington, Del., on dry- 
dock facilities for the U.S. Navy. 

Ratpx C. BROWN was recently pro- 
moted from the rank of captain in the 
Quartermaster Corps of the U.S. Army 
to that of major. For the past year he 
has been on construction duty at Niagara 
Falls, N.Y 

Herman H. Brock has left for San 
Juan, Puerto Rico, where he will become 
connected with a construction company 
building naval and air bases in the West 
Indies. Mr. Block was formerly in the 
Project Planning Division of the TVA. 

Rex A. Evper, of Corvallis, Ore., is 
now a member of the TVA _ hydraulic 
laboratory staff at Norris, Tenn. 

E. L. SHoBMAKER has been called to 
active duty in the U.S. Corps of Engineers 
with the rank of major. He is stationed 
im the Procurement Section of the Phila- 
phia (Pa.) District Engineer Office. Until 
recently Major Shoemaker was chief 
engineer of the Philadelphia firm, Warner 
Company 

Gerarp H. Matrues has been made 
director of the U.S. Waterways Experi- 
ment Station, with headquarters at Vicks- 
burg, Miss. He still retains his title as 
head engineer of the Mississippi River 
Commission 

M. C. Neew recently severed his con- 
nection as structural engineer for the 
Wisconsin Industrial Commission in order 
to accept the position of chief of the en- 
gineering staff of the Rilco Laminated 
Products, Inc., at St. Paul, Minn. 

CLarence A. WILLSON, until lately 
structural engineer in the State Archi- 
tect's Office at Madison, Wis., is now 
semor structural engineer in the Bureau 
of Industrial Conservation of the War 
Production Board, Washington, D.C. 

E. B. Myort, formerly senior engineer 
ser Fay, Spofford and Thorndike, of 
Bostor Mass., has reported for active 
Guty in the Corps of Engineers, U-S. 
He has the rank of major. 


Tromas E. CouLuins, city engineer of 
Elizabeth, N.J., has been appointed a 
member of the New Jersey State Planning 
Board. 


WHARTON GREEN is now associate 
engineer for Jay DowNeR on the design 
and supervision of construction of Idle- 
wild, New York City’s newest and largest 
airport now being constructed on Jamaica 
Bay. 


Bruce G. JOHNSTON has been granted 
a leave of absence as associate director of 
the Fritz Engineering Laboratory at 
Bethlehem, Pa., in order to work in the 
Bureau of Yards and Docks, Washington, 
D.C. Mr. Johnston is serving in a civilian 
capacity. 

HucGu J. Davis recently resigned as in- 
structor in the engineering school at 
Southern Methodist University in order 
to accept an engineering post with the 
Tennessee Valley Authority. 


HARRY HODGMAN has retired as senior 
engineer in the U.S. Engineer Office at 
Los Angeles, Calif., after more than forty- 
eight years in the service of that organi- 
zation. 


J. G. Scuavus is now assistant chief 
engineer of the Michigan State Highway 
Department, with headquarters at Lan- 
sing, Mich. He will continue to be in 
charge of construction and operations. 


CLaupvE A. RBNSHAW, city manager of 
Miami Beach, Fla., has been appointed 
acting city engineer, taking over the duties 
of Morris N. Lipp, who has been given a 
leave of absence to serve in the Corps of 
Engineers, U.S. Army. 


GrtBert H. Dunstan has been pro- 
moted from the position of assistant 
professor of sanitary engineering at the 
University of Alabama to that of asso- 
ciate professor. 


CHESTER CANHAM has been made en- 
gineer for one of the first two county 
health units established in Illinois. His 
headquarters are at Carbondale. 


A. A. SAUER was commissioned a lieu- 
tenant commander in the Civil Engineer 
Corps of the U.S. Naval Reserve in March 
and is now on leave of absence from the 
California State Division of Architecture 
for active duty in the Thirteenth Naval 
District at Seattle, Wash. 


Travis LoGaN Situ, III, formerly 
roads and drainage engineer for Lock- 
wood, Andrews, and D. M. Duller at 
Houston, Tex., has accepted the position 
of chief engineer for the architectural 
engineering firm of Niven, Staub, Rather, 
and Turner. His headquarters are at 
Big Spring, Tex. 

P. S. MONK was recently granted a 
leave of absence from the South Carolina 
State Highway Department, for which 
he was bridge designer, in order to become 
connected with the J. E. Sirrene Company, 
of Greenville, S.C., on the construction 
of an army ammunition depot at Charles- 
ton, S.C. 

Paut L. Nicuors has been called to 
active duty as a captain in the Corps of 
Engineers, U.S. Army, and ordered to 
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the Engineer Replacement Training Cen- 
ter at Fort Leonard Wood, Mo. His 
former position was that of bridge de- 
signer for the Nevada State Highway 
Department at Carson City, Nev. 


O. W. Crow ey is taking a leave of 
absence from his post as executive secre- 
tary of the Central Branch of the Asso- 
ciated General Contractors of America, 
with headquarters at Des Moines, Iowa, 
in order to serve as coordinator on the 
Alaska Highway Project. 


Wiiiram P. DeJARNeETTE, JR., major, 
Corps of Engineers, U.S. Army, has been 
promoted to the rank of lieutenant colonel. 
He is stationed in the U.S. Engineer Office 
at Mobile, Ala. 


Tueopore S. JOHNSON, professor of 
sanitary engineering at North Carolina 
State College, was recently appointed 
chief of the North Carolina Office of 
Price Administration. 


Kurt Hvuertrie, formerly structural 
draftsman for H. J. Brunnier, of Coco 
Solo, Canal Zone, has accepted a position 
as junior engineer for the U.S. Bureau 
of Reclamation. 


ANDREW FISCHER, JR., has been elected 
executive vice-president and director of 
James Steward and Company, Inc., 
New York City contracting firm. 


TERRENCE HeEprRICcK, until lately asso- 
ciate engineer in the Department of De- 
sign of the Kansas State Highway Com- 
mission, is now designer for the Austin 
Company, of Cleveland, Ohio. Other 
members to leave the staff of the Kansas 
State Highway Commission for defense 
work are GLENN H. Kevan, who has ac- 
cepted a position in the Shipbuilding 
Division of the Missouri Bridge and Iron 
Company at Evansville, Ind., and J. V. 
VENARD, who is with the List and Clark 
Construction Company on an air-base 
project at Pueblo, Colo. 


WILLIAM GRANT, formerly engineer 
for Freese and Nichols, of Fort Worth, 
Tex., has accepted a position with Ford, 
Bacon and Davis. His headquarters are 
at Marshall, Tex. 


C. D. WERLLs is now office engineer for 
Brown and Root, Inc., in Houston, Tex. 
He was previously with the San Antonio 
firm of Beavers, Lodal and Wells. 


Harry N. Roserts, Lubbock (Tex.) 
consultant, is serving as chief engineer 
for the McKenzie Construction Company, 
of San Antonio, on the construction of the 
Pantex Ordnance Plant near Amarillo, 
Tex. 

W. F. Casrevvra, former senior office 
engineer for the City of Corpus Christi, 
Tex., is now with Williams and Whittle, 
contractors at Killeen, Tex. Mr. Castella 
is the contractor's representative to the 
Army Engineers on the construction of an 
army camp at that location. 

FRANK W. CHAPPELL is resident partner 
for the architect engineer on the Red 
River Ordnance Depot, with headquarters 
at Texarkana, Tex. 

Wiitram C. Greson will be on leave 
of absence for the duration of the war 
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from his position as sanitary engineer for 
the Hillsdale County (Michigan) Health 
Department in order to accept a call to 
active duty in the Sanitary Corps of the 
U.S. Army at Key Field, Miss. He has 
the rank of first lieutenant 
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Avcpert Morritt Biopcettr (M. '04) 
retired bridge engineer of Kansas City, 
Mo., died in that city on May 29, 1942 
Mr. Blodgett, who was 86, went to Kansas 
City in 1879 as vice-president of the old 
Kansas City Bridge Company. He later 
was associated with E. I. Farnsworth in 
the bridge contracting business, and 
finally headed a firm of his own. He con 
structed the twelve-mile causeway at Gal 
veston, Tex., and bridges and viaducts in 
many states. During the World War he 
was in the shipbuilding business;-at Pas 
cagoula, Miss. 

WILLIAM WARREN Orcutt (M. '16) re 
tired engineer of Canoga Park, Calif., died 
on April 27, 1942, at the age of 73. At the 
time of his retirement in 1938 Mr. Orcutt 
had been with the Union Oil Company of 
California for forty-one years. During 
this period he had served successively as 
general superintendent of the San Joaquin 
Valley Division; manager and chief engi 
neer of the Geological and Land Depart 
ments (1899-1922); and vice-president in 
charge of the Geological and Land De 
partments. He wasa pioneer in the field of 
petroleum exploration. 


Joserpu Hype Pratt (M. '21) engineer 
consultant of Chapel Hill, N. C., died at 
his home there on June 2, 1942, at the age 
of 72. Colonel Pratt was lecturer on min 
eralogy at the University of North Caro 
lina from 1898 to 1901; state mineralogist 
from 1897 to 1906; and state geologist 
from 1905 to 1924. Coincidentally for 
most of this period (1904 to 1925) he 
was professor of economic geology at the 
university. He acted as consultant for the 
U.S. Geological Survey and other organi 
zations and was the author of numerous 
articles on engineering and geology. Dur 
ing the first World War he served overseas 
with the 105th Engineers, having the suc 
cessive ranks of major, lieutenant colonel, 
and colonel. He was awarded a Dis 
tinguished Service Medal. 


Emmett Fitmore Couiins (M. '13) re- 
tired engineer of Crown Point, Ind., died 
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Averett, Water Ateert (Affiliate '42), Vice- 
Pres. and Mer., Pacific Builder and Engr., 
Inc., 3102 Arcade Bidg., Seattle (Res., Ever- 
green Point, Bellevue), Wash. 
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on May 8, 1942, at the age of 69. Mr 
Collins was location and construction en- 
gineer for various railways from 1894 to 
1910, and assistant engineer for the St 
Louis-Santa Fe Railway Company from 
1911 to 1916. For the next three years he 
served as valuation engineer for the St 
Louis—Santa Fe Railway, and from 1919 
until his retirement in 1937 maintained a 
consulting practice. 


Joun Ly_Le Harrincton (M. '03) con- 
sulting engineer of Kansas City, Mo., died 
there on May 20, 1942, at the age of 73. 
In private practice in Kansas City since 
1907 (at the time of his death he was 
senior partner in the firm, Harrington and 
Cortelyou), he designed many bridges in 
the United States, Canada, Russia, 
Manchuria, China, and Japan. During 
this period he was much interested in 
developing the vertical lift bridge and held 
many patents on it and the bascule bridge 
He had served as vice-president and 
president of the American Society of 
Mechanical Engineers. 


MERTON Roscok Keere (M. ’'20) chief 
engineer for the Indiana State Highway 
Commission, Indianapolis, Ind., died sud- 
denly at Evansville, Ind., on May 12, 
1942. He was 60. As construction man- 
ager for Ulen and Company, Mr. Keefe 
had done extensive municipal engineering 
work in the United States and various 
European countries. Notable projects on 
which he was engaged included a water- 
supply system for Athens, Greece; a large 
drainage and reclamation project in east- 
ern Macedonia; and a 450-mile railroad 
north from the Persian Gulf (now the 
chief Allied supply line to Russia). In 
1933 he became connected with the Indi 
ana State Highway Department. 


EpwiINn KirTLANp Morse (M. '00) re- 
tired consultant of Pittsburgh, Pa., died in 
that city on May 28, 1942. Mr. Morse, 
who was 85, was for some years chairman of 
the Pittsburgh Flood Commission. Many 
of the surveys and findings of hiscommittee 
over a period of years were followed by the 
U.S. Corps of Engineers, which finally 
undertook the construction of flood- 
impounding dams to protect the Pitts- 
burgh area from floods. During his early 
career he worked in his brother's bridge 
works at Youngstown, Ohio, and repre- 
sented the company in Chicago until 1887. 
He then went to Sydney, Australia, as en- 
gineer on the construction of the Hawkes- 
bury Bridge at Dangar Island. From 
1892 until his retirement he maintained a 








From May 10 to June 9, 1942, Inclusive 


Avery, Epwarp Freperick (Jun. '42), Superv. 
Engr., RFC-DPC, Washington, D.C. 


BaveRNSCHMIDT, Joun Georoe (Assoc. M. 42), 
Dist. Mgr., H. H. Robertson Co., 1635 Balti- 
more Trust Bldg., Baltimore, Md, 
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consulting practice in Pittsburgh. Dur pla 
ing this period he designed and COnstructes PI 
a number of bridges and substructyrn. BLIC 
across the Monongahela and Ohio riye,, . 
He also served as consultant to the Jone _ 
and Laughlin Steel Corporation for twely. En 
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years, and to the City of Pittsburgh jo, Biv 
four years. Long active in the affairs » CLAGE 
the Society, Mr. Morse was Director from 7 
1931 to 1933 — 
RALPH EARLE ROHN (M. '22) for th Cross 
past two years specification engineer {x mene 
the H. K. Ferguson Company, of Cle = 
land, Ohio, died at Canton, Ohio, on Apri Eng 
29, 1942. He was 54. Before going to th —_ 
Ferguson Company Mr. Rohn for wm ~ 
years maintained a consulting practice } Guat 
Canton. He had also been chief engine Doct: 
of the Canton Bridge Company. wick 
James Gi_pert Warrte (M. '04) chair ae 
man of J. G. White and Company, Ix Box 
of New York, N.Y., died at his home } ERICKS 
Greenwich, Conn., on June 2, 1942. Mr saan 
White, who was 80, retired some years ag 
as active head of the organization. In bs a 
early career he taught at the University ¢ diac 
Nebraska, leaving in 1887 to found th WPA 
Western Engineering Company, which «i Ave.) 
pioneer work in the construction of ee rm 
tric railways. In 1890 the company ww folk, 
sold, and he established in New York th Fveint 
firm of J. G. White and Company, th _e 
first of several such. His organization , 
later engaged in extensive engineering 0 ‘Ener. 
erations here and abroad. Mr. White & Linws 
signed and constructed the Bufo VAFPNE 
Niagara Falls Electric Railroad, one of 2 
first high-speed electric roads, and ® San A 
work in this field bad much to do with & ARVER 
development of inter-city electrical tra» a 
portation. e 
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nstructed censpeersR, JUSTIN SHEPARD (Jun. 41). 
Structure 4 Lt th Observation Squadron, U.S 
hio river Army, Army Air Base, Salinas, Calif. 
the as vy W. (Assoc. M. '42), Acting City 
f Jone, ~ or City Hall, Waco, Tex 
av tothe Tames THORNTON (Assoc M. *42), Asst 
« (Civ US. Engrs., Federal Bldg. (Res., 
sate Y irginia St.), Mobile, Ala. 
iK 38 M. '42), 
sen JAMIN FRANKLIN, JR. (Assoc. } 2 
, of a Chandler Brothers, Inc., Box 961, 
Columbus, Miss. (Res., 404 North Hickory 
<% Tuscumbia, Ala.) 
2opert Evy (Assoc. M. '42), Structural 
_— " “Bentley & Sons Co., 201 Belmont 
r 4 Res, 521 West Bancroft St.), Toledo, 
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3 Humble Oil & Refining Co., Box 169, 
enter, Tex 
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wespy, Atten (Assoc M 42), | 
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wax. Lours (Jun. 42), Asst. Engr. (Hydr.), 
S Engr. Office, 751 South Figueroa St. 
Res., 427 South Hope St.), Los Angeles, Calif. 
. . a 42) 
wersttaN, WILLIAM Eart (Assoc. M. 42), 
— Engr., Standard Bitulithic Co., 50 
Church St., New York, N.Y. (Res., Lakeview 
burgh foe Bivd., R. D. 19, New Brunswick, N.J.) 
1G . rE ; Struc- 
| $ of cracett, Huem Catpwett (Jun. 41), § 
affairs « — Engr., Bureau of Yards and Docks, 
ector fron (SN. Washington, D.C. (Res., Upper Marl- 
boro, Md.) 
?) the Crossy, Ltoyp RUSSELL (M. °42), Gen. Mer., 
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De Lawper, Ciype Ernest (Assoc. M. "42), 
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ractice Guatemala, Tiquisate, Guatemala. 
f engineer Docrer, Eucens Wiison (Jun. ‘41), Mount Se- 
wickley Camp, Route 2, Sewickley, Pa 
| Enpicott, Curnton LeRoy (Jun. '41), Junior 
O4) char Agri. Engr., SCS, U.S. Dept of Agriculture, 
any, Ir Box 123, Worland, Wyo 
s home Erickson, Iver (Assoc. M. 42), Design Engr., 
O42 Mr Standard Oil Co. of Indiana, Sugar Creek (Res., 
— 4458 East 62d St., Kansas City), Mo. 
years ag ; ~ 
3 In bi Fartey, Joserpn RAYMOND (Jun 41), 29 Eliza 
mn _ beth St., Baldwinsville, N.Y 
pvereny € Funn, Everett Barnes (M. ‘42), Area Engr., 
found th WPA, 410 Old Custom House (Res., 605 Clara 
which d Ave.), St. Louis, Mo 
m of ele Freeman, Puttrre Drew (M. '42), Chf, Designer 
. R. Stuart Royer, 117 West Tazewell St., Nor 
pany wa folk. Va 
York th Fustnt-Gatron, Gino (Jun. 42), Designer, Am 
pany, (i Gas & Elec. Service Corp., 30 Church St. (Res., 
88 Central Park West), New York, N.Y. 
anizatwus 
7 Futter, Harry Lawrence (Assoc. M. '42), Civ., 
cering of Engr., Burns & McDonnell Eng. Co., 107 West 
White ce Linwood Bivd., Kansas City, Mo 
Buffal Garrney, CHARLES MALcoim (Jun. '42), Associ- 
one of th ate Engr., Area Engrs. Office, Camp Bowie, 
= 4 Brownwood (Res., 1145 West Agarita Ave., 
and & san Antonio), Tex 
o with th Garver, Mark Gittespie (Assoc. M. "42), Res 
cal trans Sa J. E. Greiner Co., 1201 St. Paul St., 
= Jaltimore, Md 
*RISSINGER, Davin Stricuter (Jun. 41), Field 
—_—_~ y Y, Dravo Corp., 315 Ballengee St., Hinton 
\.Va 
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nese, Louis Paut (Jun. '42), Office Engr 
G. M. Barton Survey Co., 618 Madison Ave 
Res., 4554 Douglas Rd.), Toledo, Ohio 


RANT, Nye (Assoc. M."42), Asst Hydr. Engr 
U.S. Geological Survey, 404 Eng. Experiment 
Station, Ohio State Univ. (Res., 69 Brighton 


Rd.), Columbus, Ohio 
1ACKEN Nerat Rupoten (Jun. '41), Junior 
Engr., U.S. Engr. Dept., Post Office Bldg 
Re S20 H St.), Sacramento, Calif 
dareis, GALEN STANLEY 41), C ; 
— ~ St ey (Jun. '41), Care, Ship 
—_——— a ‘hee, Navy Yard, Pearl Harbor 
iw 
42 _ ‘ARTY. THOMAS Epwarp (Assoc. M. '42), City 
) Somer Tt ty Hall (Res., 42 Minnesota Ave.) 
ane, We Som Mass 


crorr (M 42), Pres., Baltimore 
Equitable Bldg., Baltimore, Md 


Hitton, Witttam Lawrence (Jun. '41), Ensign 
CEC, U.S.N., David W. Taylor Model Basin, 
Carderock, Md. 


Hockersmiru, Forrest Davitre (Assoc. M 
42), Asst. Director, Defense Coordinating 
Section, WPA, 1734 New York Ave., N.W., 
Washington, D.C. (Res., 3108 Tenth Rd., 
North, Arlington, Va.) 


Horetpt, Henry, Jr. (Assoc. M. 42), Chf. 
Draftsman, Weiskopf & Pickworth, 45 West 
45th St.. New York (Res., 141-21 Two 
soeeeed and twenty-eighth St., Rosedale), 


Hocur, Water Rosert (Jun. '41), Care, Giffels 
— Inc., 1000 Marquette Bldg., Detroit, 
ich, 


Hotman, Jacos Cuaries (M. '42), Pres., Hol 
man Constr. Co., Inc., 250 West 57th St 
New York, N. Y. 


Horton, Harotp Burris (Jun. 42), Structural 
Engr., Wyatt C. Hedrick, Inc., U.S. Naval 
Air Base, Care, Res. Engr. in Chf., Contract 
NOy 4258, New Orleans, La. 


How .anp, GeorGe WILitiaM, Jr. (Jun. 41), Care, 
Company A, 2d Battalion, Engr. Replacement 
Training Center, Fort Belvoir, Va. 


Intk, FRANK Keira (Jun. °‘41), 426 West 
Washington St., Dunkirk, Ind. 


IMPERATO, NicHoLas Fiioyp (Jun. ‘42), De- 
signer, Ebasco Services, Inc., 63 Court House 
Pl., Jersey City, N.J. 


Jornes, GLENN Vivian (Assoc. M. '42), Senior 
Engr., State Highway Comm., Roads Materials 
Laboratory (Res., 025 Osage St.), Manhattan, 

ans. 


KAISER, FREDERICK MAXwWeLt (Assoc. M. '42), 
Estimator, Purchasing Agt., North Eastern 
Constr. Co., 101 Park Ave., New York (Res., 
1078 East 32d St., Brooklyn), N.Y. 


KevverR, ALLEN WrLtraM (Assoc. M. '52), Cons 
Engr., 3415 Tibbett Ave., New York, N.Y. 


Kocu, Witme vm Emi (Assoc. M. '42), Chf. Engr., 
Geo. J. Glover Co., Inc., Whitney Bldg. (Res., 
2627 Coliseum St.), New Orleans, La. 


Krocker, Ropert Apoiepn (Jun. '42), Junior 
Engr. (Structural), U.S. Engr. Dept., Box 
1738 (Res., 2526 Buena Vista), San Antonio, 
Tex. 


Krovup, Benjamin ApAm (Assoc. M. ‘42), Field 
Supt., W. E. Callahan Const. Co., 2723 Trice 
Ave., Waco, Tex. 


Levine, Benjamin (Assoc. M. ‘42), Structural 
Designer, Frederic R. Harris, Inc., 27 William 
St. (Res., 1475 Grand Concourse, Apt. F 52), 
New York, N.Y. 


LINCOLN, FRANK Louris (M. 42), Engr., Fay, 
Spofford & Thorndike, 11 Beacon St., Boston 
(Res., 23 Linden St., Arlington Heights), Mass. 


Lioyp, CLype LReOoNARD, Jr. (Jun. '42), Engr., 
Sheffield Steel Corp. of Texas (Res., 4829 Mc- 
Kinney Ave.), Houston, Tex 


McBripe, GRAHAM LOADER (Jun. '41), With Air 
Corps, U.S. Army, A.F.R.T.C. Squadron E, 
Ellington Field, Tex. (Res., 3806 North 6th 
St., Phoenix, Ariz.) 


Maco1, Ecmer James (Jun. '42), 2d Lt., Corps of 
Engrs., U.S. Army, 820th Engr. Battalion 
(Aviation), Pendleton, Ore. 


Marec, Gries Louts (Assoc. M. '42), Structural 
Engr., Semet Solvay Eng. Corp., 40 Rector 
St. (Res., 640 West 153d St.), New Vork, 
N.Y. 


Metcnor, Atesanpro (M. ‘42), Prof., Eng., 
Philippine Military Academy, The Engr 
Board, Fort Belvoir, Va 


Moraes, JUAN ALBERTO (Assoc. M. '42), Civ 
Engr., Morales y Cia, Calle 33 Este 38, Panama, 
Panama. 

MORELAND, JOHN Wrytie (M. ‘42), Lt. Col 
Corps of Engrs., U.S. Army; Dist. Engr., 
U.S. Engr. Office, 1222 New Post Office Bldg., 
St. Paul, Minn. 

Mu™MPORD, FRANK Morris (Assoc. M. '42), Asst. 
Engr., Black & Veatch, 4706 Broadway, Kansas 
City, Mo. (Res., 515 Filhiol Ave., Monroe, 
La.) 

Nevson, HerRMAN Lemar (Assoc. M. '42), Res. 
Engr., State Highway Dept., Box 537, Hunts 
ville, Ala. 

Nickey, Henry Evcene (Assoc. M. °42), Civ. 
Engr., U.S. Engrs., Arlington (Res., D-1 
Jackson, Presidential Gardens, Alexandria), Va 


Nixon, Marron Brarre (Assoc. M. '42), Asst 
Engr. of Sewers, Constr. Dept., City of At 
lanta, 302 City Hall (Res., 1357 Berwick Ave., 
N.E.), Atlanta, Ga. 

OciLvie, Taomas Wuyte (Assoc. M. '42), County 
Engr., Lassen County, Court House, Susan 
ville, Calif. 
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Orrerson, GeorGe Leonarp (Assoc. M. °42), 
Associate Engr. (Civ.), Special Eng. Div 
The Panama Canal, Diablo Heights (Res., 
Margarita), Canal Zone. 


Parsons, James Dana (Assoc. M. ‘42), Soil 
Mechanics Engr., Moran, Proctor, Freeman & 
Mueser, 420 Lexington Ave., New York (Res 
Van Wyck Gardens, Croton-on-Hudson), N.Y 


PeRKINS, GerRaALp Sternen (Jun. '42), Research 
Engr., Mass. Inst. Tech., Cambridge, Mass. 


Piper, Harry Wittram (Jun. '42), Chf. Eng 
Draftsman (Structural), Bureau of Vards and 
Docks, Public Works Drafting Room, Navy 
Yard (Res., 1012 Douglas St., N.E.), Washing 
ton, D.C. 


RacitTi, FRANK Frontinus (Jun. '41), 64 Baldwin 
St., New Brunswick, N.J 


Rea, Joun Epvwarp, Jr. (Jum. 41), Junior Engr., 
U.S. Bureau of Reclamation, 403 Capitol 
Bidg., Oklahoma City, Okla. 


REDLINGER, Jacop Francis (Jun. '41), Junior 
Engr., U.S. Engrs., Clock Tower Bldg., Rock 
Island, Ill. (Res., Y.M.C.A., Davenport, 
lowa.) 


Row Ley, Parco Mets (Assoc. M. '42), Associ- 
ate Civ. Engr., U.S. Engrs., 505 Federal Bldg., 
6th and Broadway (Res., 944 Ash St.), Louis 
ville, Ky. 


SCHOFIELD, CALVIN ONDERDONK (Assoc. M. ‘42) 
Chf., Eng. Section, U.S. Engrs., Keystone Ord 
nance Works, Box 124, Meadville, Pa. 


SHEARS, Wittt1AM Henry (Jun. 42), 404 East 
6th, Hutchinson, Kans. 


SHERIDAN, Emmett Huon (Assoc. M. ‘42), Lt., 
ae Coast and Geodetic Survey, Washington, 
rc. 


Samira, Patrick Benton (Assoc. M. '42), Constr 
Engr., Schulz & Norton, 870 Shrine Bldg 
(Res., 1800 Poplar, Apt. 7), Memphis, Tenn. 


STANCER, WiLtiaAM ArtHuR (Assoc. M. ‘42), 
Constr. Engr. (Civ.), Guy F. Atkinson Co., 
Enumclaw (Res., 4617 South Fawcett, Ta 
coma), Wash. 


Srock, Leo Francis, Jr. (M. 42), Civ. Engr., 
Wilberding Co., Inc, 1822 Eye St., N.W 
(Res., 3900 Thirteenth St., N.E.), Washington, 
ol 


TAMMINGA, SAMUEL WittIAM (Jun. “41), With 
Giffels & Vallet, Inc., 1000 Marquette Bldg 
(Res., 4117 Beaconsfield), Detroit, Mich 


Tesow, Henry Jute (Assoc. M. '42), Capt., 
Corps of Engrs., U.S. Army, Box 4970, Jackson- 
ville, Fla. 


TURNER, WILLIAM Wesvey (Assoc. M. '42), Div 
Engr. Hart, Freeland & Roberts, Blue Grass 
Ordnance Depot, Richmond, Ky. 


ULLMAN, SAMUEL LeaMan (Assoc. M. '42), Engr 
Designer, Kistner, Curtis & Wright, Goleta 
(Res., 238 Stanley Drive, Santa Barbara), Calif 


Vootie, Joun Cart (Jun. '41), Structural Engr, 
Budd Mfg. Co., 25th and Hunting Park Ave 
(Res., 4730 D St.), Philadelphia, Pa. 


WaLvace, Fectix AntHony (Assoc. M. '42), Act- 
ing Asst. Engr., B.M.T. Div., New York City 
Transit System, 849 Nostrand Ave. (Res 
1430 East 56th St.), Brooklyn, N.Y. 


WetnroTH, Max (Assoc. M. '42), Engr. (Civ.), 
Constr. Div., Office, Chf. of Engrs., 21st St 
and Virginia Ave., N.W., Washington, D.C. 


WINGARD, JAMES Hoyt (Assoc. M. °'42), Senior 
Engr. and Supt., Constr., Corps of Engrs., 
U.S. Army, Care, Utilities, Fort Knox, Ky 


WINTER, FrRANcts Evuis (M. '42), Highway Engr 
Federal Works Agency, Public Roads Admin- 
istration, Box 869 (Res., 1303 Division St.), 
Vicksburg, Miss. 


WoOoDALL, MAx THeopore (Assoc. M. '42), Care, 
United Engrs. & Constrs., Inc., Box 214, 
Monsanto, Ill. 


Younc, WILLIAM Newson (M. °42), Asst. Engr, 
B. & O.R.R., Baltimore & Charles Sts., Balti 
more, Md. (Res., 207 Hart Bivd., Staten Island, 
N.Y.) 


MEMBERSHIP TRANSFERS 


ARNOLD, HuGH MontGomery (Jun. '37; Assoc 
M. '42), Capt., Corps of Engrs., U.S. Army 
Area Engr., U.S. Engr. Area Office, Army Post 
Office 869, Care, Postmaster, New York, N.Y 


BuUTKIEWICZ, JoserpH WALLACE (Jun. ‘35; Assoc 
M. '42), Ist Lt., Corps of Engrs., U.S. Army 
Company G, 21st Engrs., Langley Field, Va 


CENSULLO, XAVIER FRANCIS (Jun. 30; Assoc 
M. '42), Lt. (jg), CEC, V-(S), U.S.N.R., Marine 
Barracks, New River, N.C. 

Cuare, Bruno (Jun. "31; Assoc. M. '41), Lt 
Corps of Engrs., U.S. Army, Corps Area Engr 
Office, Governors Island, N.Y. 


Ciirton, Joun Ropcers (Jun. 30; Assoc. M 
42), Capt., Coast Artillery Corps, U.S. Army 




















given in each case, inasmuch 
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Battery K, 64th Coast Artillery (Anti-Air- 
craft), Army Post Office 953, Care Postmaster, 
San Francisco, Calif. 


Crawrorp, Guenn Artuur (Jun. "33; Assoc. 
M. ‘42), Senior Eng. Aide, City of Burbank, 
272 East Olive Ave. (Res., 234 South Sparks 
St.), Burbank, Calif. 


Dacrnonn, Artuur (Jun. ‘34; Assoc. M. <. 
Production Engr Federal yw, By 
Dry Dock Co., Lincoln Hi hway 1 pal es., 

110 North 17th St., East Orange), N.J. 


ELSENER, ge. Avot (Assoc. M. '27; M. 
42), Dist. Me. Chicago Bridge & Iron Co., 
416 Rialto Bidg., San Francisco, Calif. 


Eicon, Wiut1am Cuester (Assoc. M. 18; M. 
‘42), City Engr., City Hall, Coatesville, Pa. 


Gooprasturs, Roserr Asranam (Jun. ‘39; 
Assoc. M. ‘42), Capt., 157th Infantry, U.S. 
Army, Army Post Office 45, Care, Postmaster, 
New York, N.Y. 


Grtrrtn, Ropert Harpy (Jun. "32; Assoc. M. 
'42), Hydroelectric Engr., U.S. Forest Service, 
Pheian Bidg., San Francisco (Res., 5909 Contra 
Costa Rd., Oakland), Calif. 


Hopart, _—— Firznven (Jun. "28; Assoc. 
: ‘42), Asst. Div. ngr., State High- 
way aR, 930 Martin Bldg., Birmingham, Ala. 


Houzer, Exnest (Assoc. M. ‘33; M. " _Civ. 
Engr., 196 Pinehurst Ave., New York, N 


Hum™et, Russece Surciire (Assoc. M.'25; M. 
'42), State Administrator, WPA, 11 South 12th 
St. (Res., 2800 Hawthorne Ave.), Richmond, 
Va. 


Ketter, Frank, Jr. (Jun. 35; Assoc. M. °42), 
Asst. Agri. Engr., Range Development Serv- 
i, Sus. Land Office, Box 166, Santa Fe, 
N. Mex. 


Korrsxy, Samuew (Jun. '28; Assoc. M.'32; M. 
'42), Chf. Engr., Simmons Machine Tool 
Corp., North Broadway (Res., 845 Park Ave.), 
Albany, N.Y. 


Leonarp, Raymonp Westey (Jun. '38; Assoc. 
M. ‘42), Asst. Hydr. Engr., Water Resources 
Branch, U.S. Geological Survey, 220 Post 
Office Bide., Asheville, N 


Munz, Ovtver Wesvey (Jun. '30; Assoc. M. '42), 
Lt., CEC, U.S.N.R., Asst. Officer in Chf., 
Constr., Air Operational Training Bases, Naval 
Air Station, Jacksonville, Fla. 

OrTrocant, Watter Atceert (Jun. ‘26; Assoc. 
M. '34; M. '42), Senior Res. Engr., State High- 
way Dept., Box 494, Gilmer, Tex. 


Poore, Buucner Apams (Assoc. M. "38; M. *42), 
Chf. Engr., State Board of Heaith, 1098 West 
Michigan St. (Res., 4735 Sunset Bivd.), Indian- 
apolis, Ind. 

Prircuarp, E.mer Marton i. "36; Assoc. 
M. ‘42), 


Dist. Laboratory State High- 
7 Dept. (Res., I7i2 Aw Ave. ©). ‘Bro wnwood, 
ex 


Qutty, Tuomas Patrick Ges "36; Assoc. M. 
i. D, Se U.S.N.R., Riverside Drive, 


Rayner, Witttam Horace (Assoc. M. "24; M. 
'42), Associate Prof., Civ. Eng., Univ. of Illinois 
(Res., 715 West lowa St.), Urbana, Ill. 


Reynoips, Empress Ension (Jun. "38; Assoc. 
BM. *42), Gent, Gedanace Dest. U.S. Army, 
Chf. of Ordnance, Washington. D. 
(Res., Pierce Bidg., gt D-11 tial 
Gardens, Alexandria, 


Rosey, WaLTer Earw — = M. *42), 
Asst. Engr., Bridge AT. & SF. Ry., 
80 East ;- Bivd. ( ., 8007 Drexel Ave.), 
Chicago, Ill. 


Savior, Wirt1amM Henry (Jun. "35; Assoc. M. 
‘41), Associate Engr., U.S. Engr ’ De - 751 
South Figueroa St. (Res., $021/; FE East Kensing- 
ton Rd.), Los Angeles, Calif. 


Sacuse, ALrrep Joun (Jun. '33; Assoc. M. '42), 
Res. ‘Engr., State Bureau of ‘Highways (Res., 
764 Government Way), Coeur d'Alene, Idaho. 


Sack, Apam Francis (Jun. '36; Assoc. M. '42), 
Utilities Draftsman, Whitman, Requardt & 





TOTAL MEMBERSHIP AS OF 
JUNE 9, 1942 

een ree ry 5,784 
Associate Members. ..... 6,951 | 
Corporate Members.... 12,735 | 
Honorary Members... . .. 35 | 
ERI SOO 4,966 | 
I aes vane 60 vat 70 

Fellows l 
| eer eae 17,807 
= ganas - | 











Vou. 12, No; 


Smith, Edgewood Arsenal 
Rd., Baltimore), Md. (Res., 4806 Belair 


Serser, Gu MORTIMER (Assoc 
“M. '42), Pres. Stock Consty, Corp. A 
Central Terminal, New York, N.Y 
as ba ar Joun (Jun. '35; Assoc. 
Lt. "Ge, CEC, uk Hieadavarters si 
ew Orleans Ly 


SNYDER, act tha. — "34: 
M. , Associate Hydrologic = Us 
Office 


Stites, Howarp INGHAM (Assoc. M. "33: 
42), City Mgr., Cit - 
PP A —, 3% y = es. 1066 Bast 


Tuomas, Roperic "4: 
M. ‘27; M. '42), Town “ hag Asser. 
Drive, Highland p town + 4700 Drexei 


Vena. LAWRENCE 
42), Stuart (Assoc. M. °3¢- 


Parsons, Kiupp. 
Brinckeshott Douglas, 
New York, NY. ie Maiden Lane 


Watrorp, Troy Extts (Assoc 87; M. '42), 
nel, eo. - "aoe of Water Works. City 


WILson, pa (Assoc. M. '35; M. °42), pj. 
rector, Design, Ministry of 


Albert Embankment, London, S.E. “ike 
562 Rensington Close, Wrights Lane, Los, 
W. 8), England. 

REINSTATEMENTS 


ey Horatio Warp, Assoc. M., 
June 4) 1942. tees 


Grimes, James Epwarp, Assoc. M, 
May 2i, 1942. oo 


McCurntock, Hattetr Epwarp, M., 
June 2, 1942. — 


Moss, Ropert FAULKNER, M., reinsta } 
25, 1942. = 


Nasow, Davin, M., reinstated June 2, 1942. 


PouLTer, ALFRED FraRey, Assoc. M., reinstated 
May 18, 1942. 


Savipce, Samus. Leron, Assoc. M., reinstated 
June 3, 1942. 


RESIGNATIONS 
Hutcuins, Metvin RAcpn, Jun., resigned A 
30, 1942. 4 








Applications for Admission or Transfer 
Condensed Records to Facilitate Comment from Members to Board of Direction 
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The Constitution provides that the Board of Direction shall elect or 


upon the opinions of those who know the applicant personally « 


reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 


determine justly the eligibility of each candidate, the Board must 
MINIMUM REQUIREMENTS FOR ADMISSION 


depend largely upon the 
membership for information. 

Every member is urged, 
therefore, to scan carefully 
the list of candidates pub- 
lished each month in Crvi Member 


Grave 


ENGINEERING and fo furnish 4 .ociate Qualified to direct work 


the Board with data which Member a 
may ad in determining the Siete Qualified for sub-professional 96 years pe 
eligibility of any applicant. 
iS es “th lified b tifi - 
dt te cape tally urged that Affiliate -—- Ah han oa 35 years 12 years 


a definite recommendation as 
to the proper grading be 


LeNGTH oF 
Genera REQUIREMENT Ace CTIVE 


Qualified to design as well as 
to direct important work 35 years 12 years 


to cooperate with engineers 


* In the following list RCA (responsible charge—Associate Member standard) denotes days from 
years of responsible charge of work as principal or subordinate, and RCM (responsible expiration of 90 days . 
charge Member standard) denotes years of responsible charge ‘of IMPORTANT work, the dat of this list. 


as the grading must be based  ;. &., work of considerable magnitude or considerable complexity. 


APPLYING FOR MEMBER 


Battincer, Wes Wit KINS, Grand Junction, 
Colo. (Age 39) (Claims RCA 2.8 RCM 10.5) 
Jan. 1941 to date Sales Engr.. R. Hardesty 
Mfg. Co.; previously Dist Engr and Dist 
Mer., WPA, Grand Junction, Colo 


Barnes, Bertram Sovures (Assoc. M.), lowa 


City, lowa. (Age 45) (Claims RCA 6.5 RCM 
7.9) Aug. 1936 to date with U.S. Weather 
Bureau as Hydrol Supervisor, and (since 
Jan. 1942) Rexional ingr., Region 3. 


Any facts derogatory to the personal character or professional 


reputation of an applicant 


RESPONSIBLE nicated to the Board. 


CHARGE OF 
Work 


to applicants are considered 
Reus © strictly confidential. = 
i edie The Board of Direction 
RCA* will not consider the app!’ 
cations herein contained from 
residents of North America 
ee until the expiration of © 
RCM* days, and from non- -residents 
of North America until the 


IIL; in the interim Cons. Engr. in private prac 
tice. and Asst. Constr. Engr. on sewage -treat 
ment plant construction. 
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- Homenrey, Lanham, Md. ( 64) 
a cA 9.2 RCM 27.1) Aug. $801 to 
hese with Dist. of Columbia Govt., as Chain- 
~ - Rodman, Chf., Valve Sec., Asst. Engr., 
Associat Engr., Asst. Supt. and Senior Engr., 
As ance June 1941) Supt. and Chf. Engr. 
RrockWAY, GRORGE SAMUEL (Assoc. M.), West 


Palm Beach Fla (Age - (Claims — 3.5 
“\t 144) Aug. 1938 to date in private prac- 
ag Cons Engr. for Town of Paim 
. City Engr., West Palm Beach; Man- 
| Engr., Port of Palm Beach; Engr., 
niet Dist.; previously member of firm, 


rrancts VAUGHAN, Boston, Mass. 
Age 63) (Claims RCA 5.0 RCM 33.5) 1924 
to date member of firm, Coolidge, Shepley, 
Bulfinch & Abbott, Archts. 

ark, JAY HOBART Francis (Assoc. M.), Madi- 
<on. Conn. (Age 53) (Claims RCA 8.9 RCM 
81) Jan. 1926 to date Asst. Engr., Engr.’s 
office, The Connecticut Co. 


Dotan, LEONARD ZADOK, Weldon Spring, Mo. 
Ace 39) (Claims RCA 5.0 RCM 8 1) Nov. 
940 to date with Fraser-Brace Eng. Co., Inc., 
‘s Asst. Works Mgr.; previously with U.S. 
Navy Dept., and PWA. 

eatin, Everett Ernest (Assoc. M.), Chicago, 
lil. (Age 41) (Claims RCA 8.0 RCM 7.8) June 
1928 to date with Bldg Specialties a Dept., 
Bethlehem Steel Co., since Sept. 1934 being 
Head of Dept 

Garpwer, JouN Mives, New York City. (Age 
57) (Claims RCA 5.1 RCM 19.5) Dec. 1917 to 

date with The Austin Co., as Designing Engr., 

Dist. Estimator, and (since Jan. 1929) Chf. 

Estimator. 


Gem, James Water, Chicago, Ill. (Age 38) 
Claims RCA 4.2 RCM 10.8) March 1934 to 
date with City of Chicago, as Res. Engr., San. 
Dist., and (since Oct. 1938) Senior Res. Engr., 
Dept. of Subways and Superhighways. 


Geurps, Epoar Younc (Assoc. M.), Omaha, 
Nebr. (Age 48) (Claims RCA 0.4 RCM 27.3) 
Feb. 1942 to date Chf. Inspector (Utility), 
Nebraska Ordnance Plant, Giffels & Vallet, 
Archt. Engrs. of Detroit, Mich.; previously 
Vice-Pres., acting as Gen. Supt., Allied Bridge 
& Constr. Co., and Empire Constr. Co., Omaha, 
Gen. Contrs. 


Hargis, Hever, San Angelo, Tex. (Age 43) 
Claims RCA 3.2 RCM 11.0) April 1941 to 
date Structural Designer for various employ- 
ers, at present with Ford, Bacon & Davis, 
Engrs.; previously Senior Engr., Rollins & 


BULFINCH 


Forrest, Engrs.; Koch & Fowler, Engrs. ; 
Cons. Engr. on structural designing and 
detailing 


Hertinc, ArtHur Wititam (Assoc. M.), Hutch- 
nson, Kans Age 43) (Claims RCA 2.5 RCM 
14.7) Feb. 1934 to March 1935 and Jan. 1936 
to date Gen. Mgr. and Chf. Engr., The Hefling 
& Hughes Eng. Co.; since May 1942 Lt. 
Comdr., CEC, U.S.N_R., on active duty. 


Husy, Stanton Ennes (Assoc. M.), Monroe, 
La Age 43) (Claims RCA 4.0 RCM 14.0) 
1941 to date member of firm, Huey & Cage, 
Monroe, La., Freeman, Christiansen, Huey & 
Cage, Shreveport, La.; previously Member, 
Board of State Engineers, Louisiana. 


Kemp, Harotp Aucustus, Arlington, Va. (Age 
48) (Claims RCA 7.1 RCM 18.1) April 1931 
to. Nov. 1934 Senior Engr., April 1937 to Nov. 
1938 Prin. Engr., and Oct. 1940 to date Head 
Engr., Office, Chf. of Engrs., Corps of Engrs., 
U.S. Army; in the interim Prin. Engr., Dept. 
of San Eng., District of Columbia. 


Kine, CARROLL NATHAN RAVER (Assoc. M.), 
Niagara Falls, N.Y. (Age 41) (Claims RCA 
- 1 RCM 14.4) March 1942 to date Asst. Chf. 
Engr. (Chf. Design Engr.), J. G. White Eng. 
Corporation, Lake Ontario Ordnance Works, 
Lewiston, N. Y.; previously with Pennsyl- 

ania WPA as Asst. Dist. Director, and Asst. 
to Director of Div. of Operations. 


— to date Chf. Engr., Turf Development 
card, Dublin, Ireland; previously Engr., 
Walsh Constr. Co., New York City. 


“MUNSON, WENDELL Curtis, Laramie, Wyo 


Age 37 Claims RCA 5.9 RCM 5.7) Sept. 
suo to Sept. 1941 Asst. Hydr. Engr., Sept. 
Anal to April 1942 Associate Water Planning 
ha'yst, and April 1942 to date Water Planning 


Bureau of Agricultural Economics, 
lization Planning Service; previously 
immiutville (Colo.) Mines, Inc 


" ) Myers Assoc M.), Baton Rouge, La. 

..s_-) ‘Claims RCA 5.6 RCM 7.8) Feb. 1941 

pate with Louisiana Dept. of Public Works, 

Stern... U8t., and (at present) Chf. Engr. of 

1 previously with Corps of Engrs., 

Tog y as Party Chf., Asst Engr., Asst 
er., Res. Engr Engr., etc 


PLANK, Ewart Giapstone (Assoc. M.), Alex- 
andria, Va. Age 44) (Claims RCA 6.3 RCM 
pl 1 
2d Ist L 


to date with U.S. Army, as 

ieut. in various capacities, 

Jan. 1941-May 1942 Chf. of Air Corps Proj- 

ects Sec., Operations Branch Constr. Div., 

Office of Chf. of Engrs., ~o , D.C., and 

(at present) detailed to Gen. ff Corps on 
troop duty. 


Queneau, ROLAND BLatspett (Assoc. M.), 
Cincinnati, Ohio. (Age 40) (Claims RCA 7.8 
RCM 7.2) April 1924 to date Field Engr., The 
Pitometer Co., Inc., New York City. 


Rossers, Josern Currrorp, St. Paul, Minn. 
(Age 49) (Claims RCM 25.2) March 1942 to 
date with Corps of Engrs., since May 1942 
as Major; April 1919 to March 1942 with 
Minnesota Highway Dept. 


Scumirz, Erwin AntHony, St. Louis, Mo. (Age 
52) (Claims RCA 16.3 RCM 6.1) Nov. 1916 to 
date with City of St. Louis, Mo., as Asst. Civ. 
Engr., Civ. Engr., Senior Civ. Engr., and (since 
May 1941) Asst. Chf. Engr., Bridges and 
Bldgs. Sec. 


Stevens, E.mer Braprorp (Assoc. M.), Balboa 
Heights, Canal Zone. (Age 41) (Claims RCA 
7.0 RCM 5.0) May 1936 to date with Office 
Eng. Div., The Panama Canal, as Structural 
Designer, Asst. Engr. Associate Engr., and 
Structural Engr. 


Sutiens, James Ricwarp, Jr., Baltimore, Md. 
(Age 38) (Claims RCA 3.6 RCM 10.3) March 
1942 to date Designing Engr. with Robert T. 
Regester, Cons. ye March 1942 Asst. Civ. 
Engr., Albright & Friel, Inc., Aberdeen Prov- 
ing Grounds, Md.; previously Designer, Whit- 
man, Requardt & Smith, Edgewood Arsenal, 
Md.; Asst. Civ. Engr., Bureau of Sewers, Bal- 
timore, Md 


Topp, Clarence Liongt (Assoc. M.), Pittsburgh, 
Pa. (Age 60) (Claims RCA 3.9 RCM 28.7) 
May 1913 to date with Pittsburgh-Des Moines 
Steel Co., in various capacities, since Nov. 
1929 Mer. and Chf. Engr., Incinerator Div. 


Turney, Joun Garrett (Assoc. M.), Houston 
Tex. (Age 35) (Claims RCA 4.2 RCM 9.9) 
May 1939 to date with City of Houston, Tex., 
as First Asst. City Engr., and (since Jan. 1941) 
Director of Public Works; previously Chf. 
Engr., R. R. Comm. of Tex.; in private prac- 
tice, Wharton, Tex. 


Van Camp, Paut Miiton (Assoc. M.), Southern 
Pines, N.C. (Age 46) (Claims RCA 1.0 RCM 
15.9) Jan. 1933 to date Cons. Engr., specializing 
in municipal water and sewerage systems. 


Wertz, CLaupe FRANKLIN (Assoc. M.), Miami, 
Fla. (Age 44) (Claims RCA 12.2 RCM 9.3) 
July 1941 to date Res. vin Dept. of Water 
and Sewers; previously in. Asst. Engr., 
Havens & Emerson, Cons. San. Engrs., New 
York City. 


Wit, Warter Georce (Assoc. M.), Cleveland, 
Ohio. (Age 57) (Claims RCA 10.2 RCM 18.6) 
July 1939 to date Commander, U.S.C.G.; 
previously with U.S. Lighthouse Service as 
Asst. Supt. and Supt. of Lighthouses (Prin 
Lighthouse Engr.). 


Wise, Netson Epon, Balboa, Canal Zone. 
(Age 36) (Claims RCA 4.2 RCM 6.0) Oct. 1939 
to date with The Panama Canal, Mun. Eng. 
Div., as Jun. Engr., Asst. Engr., and (since 
July 1941) Associate Engr.; previously In- 
spector on construction of de-watering bulkheads 
for South Chicago Water-Filtration Plant; 
with Indiana Highway Comm. 


IMMERMANN, JOHN SYLVESTER MICHABL, High- 
land Park, Mich. (Age 40) (Claims RCA 30 
RCM 11.8) May 1940 to date with Lathrop 
Hoge Constr. Co., Cincinnati, Ohio, as Detroit 
Representative, and (since Jan. 1942) member 
of firm; previously Constr. Engr. for Univ. of 
Michigan; with PWA. 


APPLYING FOR ASSOCIATE 
MEMBER 


ARMIGER, OLIveR Leroy, Baltimore, Md. (Age 
44) (Claims RCA 6.0 RCM 5.0) 1940 to date 
Pres., Armiger Constr. Corporation; previously 
Chf. Engr., Baltimore Contrs.; Res. Engr., 
Prack and Prack, Pittsburgh, Pa. 


Barnes, Jack Yave, Clear Lake, Iowa. (Age 
33) (Claims RCA 3.3 RCM 4.2) March 1937 
to date with Portland Cement Association as 
Office Engr. and (since April 1938) Field Engr. 


Biur, Watter AntHony, Clayton, Mo. (Age 
42) (Claims RCA 16.2) Feb. 1941 to date mem- 
ber, construction firm, Manser & Blue Co., 
Brentwood, Mo.; previously Const. Engr. 
and Supt., Samuel Kraus Co., St. Louis, Mo. 


Bovay, Harry Extmo, Jr. (Junior), Baytown, 
Tex. (Age 27) (Claims RCA 3.0 RCM 0.7) 
June 1937 to date with Humble Oil & Refining 
Co., as Jun. Metal Inspector, Jun. Mech. Engr., 
Asst. Project Engr., and (since Nov. 1941) 
Mech. Engr. 
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Casson, Loyvp Tuomas, St. Louis, Mo. (Age 37) 
(Claims RCA 2.3 RCM 3.9) March 1941 to 
date with Terminal Railroad Association of St 
Louis, Mo., as Res. Engr., and (since Sept. 
1941) Bridge Engr.; previously with U.S. Engr 
Dept., Mobile, la., as Instrumentman, Jun 
Engr., and Res. Engr. 


Caster, ArtHur Dawson (Junior), Indianapolis, 


Ind. (Age 31) (Claims RCA 6.1) Aug. 1938 to 
Oct. 1939, Field Engr., Jan. to Nov. 1941, 
Asst. Engr., and Jan. 1942 to date, Designing 


Engr., with Charles H. Hurd, Archt.-Engr.; 
in the interim Asst. Engr. for Morganfield, 
Ky., Archt.-Engr. on proposed army camp; 
Plumbing Engr., U.S. En Dept., Asst. Engr. 
with H p. Jones Co., and Supt. of New Castle 
sewage-treatment works 


Campion, Ropert Louts, Evanston, Ill. (Age 
28) (Claims RCA 2.0) 1941 to date with The 
Technological Inst., Northwestern Univ., Dept. 
of Civ. Eng., teaching drafting, cost estimating, 
etc.; previously teaching at Michigan State 
Coll., Woodstock (Il).) Community High 
School, and Univ. of I'linois, C.H.S. 


Coscrove, Joun Danter, 2d, New Castle, Del. 
(Age 38) (Claims RCA 10.1 RCM 2.2) June 
1941 to date Associate Engr. and Supt. of 
Constr., Office of Dist. Engr., U.S. War pt., 
Philadelphia, Pa.; May 1940 to June 1941 
Engr. and Gen. Supt., Jes Dall, fr.» Inc., 
Ithaca, N.Y.; previously Asst. Res. Engr. In- 

spector, PWA, New York City; Engr. and 

Asst. Gen. Supt. with John D. Cosgrove, Civ 

Engr., Inc., Glen Cove, N.Y. 


Crovut, Jesse Wess, Jackson, Miss. (Age 38) 
(Claims RCA 11.5) May 1942 to date Engr. of 
Estimates (Asst. to Coordinator), H. B. Deal 
Co., Inc., Ozark Ordnance Works, El Dorado, 
Ark.; previously with Sanderson & Porter, 
and Black & Veatch, Engrs. and Contrs.; 
Project Engr., Municipal Airport, WPA, 
ae son, Miss.; Engr., Lockwood Greene Eng 

0., etc. 


Dunnam, CrctL, Barcelona, Venezuela. (Age 34) 
(Claims RCA 3.7) Jan. 1937 to date with Mene 
Grande Oil Co., Maracaibo office, in various 
capacities, since Jan. 1941 with eastern organ- 
ization of company at Barcelona, having charge 
of drafting room and estimating for Constr 
Eng. Dept. 


Evans, Joun Josern (Junior), Charleston, S.C 
(Age 28) (Claims RCA 2.9 RCM 1.5) Oct. 1938 
to date Detailer to Designing Engr., Harza 
Eng., Co.; previously with TVA, Knoxville, 
Tenn. 


FRANK, Ropert Gorvon, Colorado Springs, 
Colo. (Age 32) (Claims RCA 7.1) Feb. 1942 
to date Office Engr., U.S. Engrs.; Dec. 1941 
to Feb. 1942 Detailer, Wyatt C. Hedrick, 
Archt.-Engr., Belton, Tex previously with 
Fisher, Fisher & Hubbell and Paulette & Wil- 
son, Archt.-Engrs. 


Gruirritu, James Roperr, Jr., Atlanta, Ga 
(Age 36) (Claims RCA 5.8) Oct. 1940 to June 
1941 Capt., and June 1941 to date Major, 
Corps of Engrs., U.S. ay | previously Jun 
Engr., and Asst. Engr., U.S. Engr. Office, 
War Dept., Vicksburg, Miss 


Groves, Joun Meyein (Junior), Ancon, Canal 
Zone. (Age 32) (Claims RCA 3.1 RCM 1.1) 
May 1939 to date with Special Eng. Div., 
The Panama Canal, as Asst. Hydr. Engr., 
Hydr. Laboratory, and (since June 1941) As- 
sociate Engr., Protection Section Laboratory; 
previously with TVA. 


Grow, Vireo Byron, Jr., Richmond, Va. (Age 
35) (Claims RCA 8.0) Oct. 1936 to date Field 
Engr., Portland Cement Association. 


HassiLev, Leontp, New York City. (Age 40) 
(Claims RCA 8.2) Feb. 1942 to date Designing 
i The Foundation Co.; eviousiy Asst. 
Chf. Designing Engr., Desplats & Lefefre, 
Paris, France. 


Henprick, JASPER ReGINALD (Junior), Panama 
City, Fla. (Age 28) (Claims RCA 3.3 RCM 
0.9) Dec. 1941 to date with U.S. Engrs., Mobile 
Dist., as Asst. to Area Engr., and (since Ma 
1942) Area Engr.; Dec. 1940 to Dec. 1941 with 
U.S. Army on special duty; Field Engr. with 
Kook and Fowler, Cons. Engrs., Brownwood, 
Tex.; with WPA, San Angelo, Tex., as Jun. 
Office Engr.; with Hawley, Freese and Nichols, 
Cons. Engrs., Ft. Worth, as Inspector and Res. 
Engr. 


Hocue, Witsur Owi1ncs, Pocatello, Idaho 
(Age 32) (Claims RCA 6.4 RCM 0.7) Oct. 1937 
to June 1942 Field Engr. and Constr. Supt., 
Firestone Plantations Co., Monrovia and Cape 
Palmas, Liberia. 


Jarep, Joun BALvarRp, Jr. (Junior), Beaumont, 
Tex. (Age 28) (Claims RCA 1.5) 1936 to date 
with American Petroleum Co. of Texas (since 
Jan. 1942 American Republic Corporation), in 
various capacities; since April 1942 as Office 
Engr. and Asst. Designer. 


Knox, VERNON EvucEens (Junior,) Caracas, 
Venezuela. (Age 32) (Claims RCA 6.0) March 
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1037 to date Field Engr., Exploration Dept., 
Standard Oil Co. of Venezuela 


Keakow, Herpert, New York City. (Age 35) 
(Claims RCA 9.0 RCM 2.2) 1928 to date with 
City of New York, as Eng. Asst. and Jun 
Engr., Board of Transporation, T raphical 
Draftsman, Grade 4, Bureau of Street Openings, 
Corporation Counsel, and (since 1938) Transit- 
man, Asst. Engr, Grade 4, Pres., Borough of 
Manhattan 


Leeper, Ropert Furtron, Chicago, Ill. (Age 
42) (Claims RCA 123 RCM 2.9) July 1939 to 
date with U.S. Engr. Dist. Office, Chicago, 
Iil., as Jun. Engr. (Civil), Asst. En (Civil), 
and (since Oct. 1941) Asst. Engr. a Associate 
Engr. (Civil); previously with U.S. Engr 
Area Office, Blue Island, I11., as Inspector and 
Jun. Engr. (Civil). 


Lone, Witt1am Frepericx (Junior), Bozeman, 
Mont. (Age 28) (Claims RCA 2.7 RCM 4.3) 
June 1935 to May 1942 with U.S. SCS in vari- 
ous capacities, after March 1942 as Project 
Engr. in charge of Holland Settlement-Willow 
Creek soil and moisture demonstration project ; 
at present with U.S. Army 


Maztarz, Epwarp Francts, Brookfield, Ill 
(Age 39) (Claims RCA 5.8) Sept. 1936 to date 
with Aluminum Co. of America, Pittsburgh, 
Pa. as Asst. to Supt., and (since Sept. 19 
Supt. of Constr. 


Meopcer, Samust Watson, Chattanooga, Tenn 
(Age 36) (Claims RCA 5.9) Jan. 1941 to date 
with Stone & hae megs Eng. Corporation, as 
Structural Su Piping ——_ and 
(since Dec. 1941) ‘Gematanel Supervisor, Div 
No. 7, TNT area; previously Engr. and Contr. ; 
Inspector, Metropolitan Sewerage Comm. of 
Milwaukee; with Wisconsin Highway Comm., 
Div. No. 2. 


Mour, oe Gustav (Junior), Philadel- 
hia, Pa. (Age 32) (Claims RCA 2.4) May 
937 to Sins with U.S par, Dept., as Survey- 

man, Inspector, Soils Technician, Asst. Engr., 
and (since Dec. 1941) Asst. and Associate Engr. 


Morey, Artuur Parnes, Kansas City, Mo. (Age 
41) (Claims RCA 15.3) Jan. to Dec. 1941 Asst. 
Civ. Engr., Smith, Hinchman & Grylls, Inc., 
and Dec. 1941 to date Asst. Maintenance Engr., 
Remington Arms, Inc., on Lake City Ordnance 
Plant; previously Res. Engr., C. L. Berger 
Eng. Co.; Res. Engr., Black & Veatch, an 
Engrs. 

Moser, Eart Hampron, r., Albuquerque, 
N. Mex. (Age 27) (Claims RCA 2.1) Jan. 1935 
to date with Sedimentation Div., SCS, Wash- 
ington, D.C., as Rodman, Asst Eng. Field 
Aide, Eng Aide, Jun. Civ. Engr., and (since 
May 1940) Asst. Civ. Engr 


Ocr.vie, Lemuet Bynum, Barcelona, by 
(Age 40) (Claims RCA 6.0 RCM 3.5 y.. 
1938 to Feb. 1940 Asst. Chf. Engr., and 
1940 to date Chf. Engr., Mene Grande Oil co : 
| rated with Parker Bros. & Co., Inc., Hous- 

on 


O’ Harrow, Henry Dennts, Omaha, Nebr. (Age 
33) (Claims RCA 5.7 RCM 1.9) April 1939 to 
date with National Resources Planning Board, 
as Associate Planning Technician and Planning 
Technician; previously Asst. Chf. Draftsman, 
Director of Housing Research and Director of 
Research for State Planning Board of Indiana. 


Porter, Matcotm Marton, Crawfordsville, Ind 
(Age 37) (Claims RCA 11.5) Oct. 1933 to date 
with Indiana Highway Comm., as Project 
Engr., and (since July 1939) Asst. Dist. Engr 
of Bridges 


Press, Emm Asmus Severtn, Washington, D.C 
(Age 37) (Claims RCA 5.1 RCM 3.0) Feb. 
19: 3 to date with Govt. of District of Columbia 
as Draftsman, Instrumentman, and Chf. Eng 
Draftsman, Sewer Div., and (since July 1935) 
Asst. to Director of San. Eng., Eng. Dept. 


Riesper, Hersert Kennetu (Junior), Knox- 
ville, Tenn. (Age 31) (Claims RCA 3.0) Dec 
1941 to date Jun. Highway Engr., TVA; 
June 1940 to Dec. 1941 with Texas Highway 
Dept., as Rodman and Instrumentman, pre- 
viously Project Supt. on flood-control and 
highway work 

Roporrs, Turopore Wiecnen, Sacramento, 
Calif. (Age 33) (Claims RCA 5.9) Oct. 1935 to 
date with Bridge Dept., California Div. of 
Highways, Dept. of Public Works, as Senior 
Eng. Aide, Jun. Bridge Engr., and (since May 
1941) Asst. Bridge Engr. 


Ryan, Rosert Laurence, Santa Paula, Calif 
(Age 48) (Claims RCA 11.6 RCM 9.0) Jan 
1935 to date County Surveyor, Ventura 
County, Calif. 


Sanpats, Kirk Monroe, Brookings, S.Dak 
(Age 33) (Claims RC 3.§) Apeil 1937 to date 
with Water Utilization Bureau of Agri 
Economics, U.S. Dept. of Agriculture, as Asst 
Engr., Associate Water Planning Analyst, and 
(since April 1942) Water Planning Analyst (P- 
4). 


Sesurn, Tuomas James, Kansas City, Mo. (Age 
39) (Claims RCM 11.5) Dec. 1930 to date City 
Traffic Engr., Kansas City, Mo. 


Smarrro, Sacem S, Forest Hills, N.Y. (A 
(Claims RCA 7.0) 1928 to date with C an 
New York successively with Dept. of Docks, 
ee Ee ae, Pres. of Borough of 
Queens, Topographical Bureau, and (since 
1939) wae Planning Comm. 


Stern, Ernest GeorGce (Junior), Blacksburg. 
Va. (Age 29) (Claims RCA 3.10 RCM 10) 
July 1941 to date Research Engr., Eng. Ex- 
periment Station, Virginia Pol echnic Inst. ; 
ig Graduate Asst., and Research Asst., 

Lo Experiment Station, Pennsylvania State 


Stine, WrittaM Virco (Junior), Ashland, Ohio 
(Age 31) (Claims aS 6.2) Jan. 1934 to date 
with Ohio Dept. of  Motniats Han as 2 Engr., 
and (since May 1936) 


Sweet, Cartes Arvin (Junior 1 
Hawaii. (Age 32) (Claims RCA 3.9) Feb. 
1940 to date with Pacific Naval Air Base 
Contrs., as Chf. of Survey Parties and Field 
Engr., and (since Aug. 1941) Pro Engr. ; 
previously with Atchison, Topeka & Santa Fe 

Metropolitan Water Dist. of Southern 
California. 


Trostie, Nevin Eimer, Temple, Tex. (Age 40) 
(Claims RCA 7.2 RCM 0.4) Sept. 1 to 
date City Engr., Temple, Tex. 


TuLtey, Patrick Evcens, Diablo Heights, 
Canal Zone. (Age 31) (Claims =~ yt 3.9 RCM 
0.9) Dec. 1941 to date with Special Eng. Div.., 
The Canal, as Prin. E . and 
=, oe 1942) Chf. Eng. Ai e; Aug. to 
Dec. 1 with Paulette and Wilson (Wilson 
en Engrs.), as Instrumentman and Party 
Chf.; previously with Colorado Highway Dept. 


Viertet, Grorce Jossern (Junior), Hampton, 
Va. (Age 30) (C = RCA 4.7) Jan. to Dec 
1941 Asst. Constr. Beg. and Dec. 1941 to 
date Associate Constr. Engr., National Advi- 
sory Comm. for :— 7 Langley Field, Va.; 
we om | Eng. Asst d ater Supply, 

wY city: Supt. of Constr., M. Shapiro & 
Son, New York City 


APPLYING FOR JUNIOR 


Beroguist, Gustav Harry, Chicago, Ill. (Age 
30) April 1942 to date Stress Analyst, Goodyear 
Aircraft C ation, Akron, Ohio; Dec. 1940 
to April 1942 San. Engr., Chicago yt 4 
eve Jun. Civ. Engr., City of Evanston, 

Fire Inspection Engr., Chicago Board of 
Underwriters. 


ENGEBRETSON, WiLpuR C., Seattle, Wash. (Age 
32) (Claims RCA 1.2) May 1937 to date with 
—_ mal , ORs. as Instrumentman, Recorder, 
, Office Computer, and (since May 

1941) As bm Engr., Structural Design Sec. 


Frink, Joun Westiake, Guild, Tenn. (Age 26) 
Sept. 1941 to date with TVA, as Geologic Aid, 
and (since Jan. 1942) Jun. Geologist; pre- 
viously graduate student, Louisiana State 
Univ., and Univ. of Cincinnati. 


Kouiiar, Konstantine Lovts, Hinton, W.Va. 
(Age 25) Oct. 1940 to date Jun. Engr., U.S. 
Geological Survey, be D.C.; pre- 
viously Topographical Draftsman, Climate 
Crop "Weather nch of Weather Bureau; 
Instrumentman, Park Dept., New York City. 


LinonaM, Cartton Wiitse, Ocala, Fla. (Age 
31) March 1936 to May 1937, March 1938 to 
date with U.S. Geological Survey as Recorder, 
= and (since ener 1940) acting as Of. 

sst 


Monson, Lyte Epwarp, Malvern, Ark. (Age 
29) 1940 B.S. in Civ. Eng., Univ. of Wis.; 
Feb. 1941 to date Field Engr., Erecting Dept., 
American Bridge Co., Chicago, IIL; previously 
Reinforcing Checker with Joseph 7, Ryerson 
& Son, Chicago. 


Ruopes, James Artuur, Savannah, Ga. (Age 
27) (Claims RC 0.9 D 0.2) Jan. 1942 to date 
Asst. En (Hydr.), U.S. Engrs., War Dept.; 
Dec. 1 Dec. 1941 Jun. Agri. Engr., scs. 
U.S. Dept. of Agriculture; previously with 
Wisconsin Highway Comm. 


Suv, Paut Cutrrorp, Tuscaloosa, Ala. (A 
1940 B.S. in C_E., Va. Mil. Inst.; June 1940 to 
date Student Apprentice, Southern Ry. Sys- 
tem. 


Smira, RicHarp Atonzo, Washington, D.C. 
(Age 25) Aug. 1938 to date (except Sept. 1939 
to Aug. 1940 student) with U.S. Engr. Dept., 
Office of Dist. Engr., as Draftsman (T opo- 
graphic), and (since Feb. 1941) Asst. E 
previously Draftsman (Topographic), s; 
U.S. Dept. of Agriculture, Ruston, La. 


Wuson, Ropert Roy, Grenada, Miss. (Age 32) 
Oct. 1941 to date with War Dept., Huntsville 
(Ala.) Arsenal, as Associate Engr.; previously 
with Schultz & Norton, Archt. Engrs., Memphis 
Gen. Depot, Darin & Armstrong Co., Du 
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1941 GRADUATES 


MANHATTAN COLL. 
(B.S. in C.E.) 


Hou ciman, Dante. Joseru 


er ee MINN. 


LauRsEN, EMMETT Morton 


1942 GRADUATES 


ALA. POLY. INST. 
(B.S. in Civ. Eng.) 

Bovon, Lesitiz WILson 
Drscet, Arcars WILiiaM, Jr. 
Grecory, WiLt1aM Epmunp 
Les, Joun Hovmes, Jr. 
Purrrs, JoHN MANDEVILLE 
RAINRY, HENRY FREDERICK 
STANFIELD, Ropert Ciirrorp, Jr. 
ToseY, FRANK THRALL, Jr. 


UNIV. OF ALA. 
(B.S. in C.E.) 


E.uts, Eton ELLtswortn 
HANSEN, 

Jowers, Arron Braprorp 
Leskow1!1z, GeorGce Joseru 
Mricer, WitiiaM ELiswortn 


UNIV. OF ARIZ. 
(B.S. in C.E.) 


Brown, Leonarp Norway 
Grttines, ELIsasets Fisaer (Mrs) 
HamiLton, Georce Rocers 
Jounson, Joun McGrt 


UNIV. OF ARK. 
(B.S.C.E.) 


McCrary, Louts CotemMan 


BROOKLYN POLY. INST 
(B.C.E.) 


Beer, STANLEY WILLIAM 
Bri_iincs, Hersert Josera 
Bruns, Ropert Bruce 
Drissen, Josern 
Korwasky, Josern 
MacDona.tp, Georce Ewen 
Poot, WILLIAM HARRISON 
PostLiico, JAMES 
SCHWARTING, Drepricn Drayton 
Spector, Georce 
THompson, Russet Snow 


BROWN UNIV. 
(Sc.B. in Eng.) 


CrLark, ANDREW SELLARS 
Simmons, Desmonp Leverock 


BUCKNELL UNIVERSITY 
(B.S. in C.E.) 
Korpisa, Emm 
McGuire, WILLIAM 
McPuHerson, Murray Burns 
MANN, NORMAL RUSSELL 
WituiaMs, Bennetr Goop 


CASE SCHOOL OF APPLIED Sc! 
( 


BS. in C.E.) 


BarTon, ROLAND NBAL 

Frerica, WItLL1AM ROBERT 
Haney, Dante. Forses 
Kemper, Ropert MARTIN 
McLaveuin, Gurney Epwarp, J® 
Rapp, Epwarp GEORGE 

Roy, Donatp Joun ALFRED 
THOMAN, JOHN RICHARD 


UNIV. OF CIN. 
(C.E.) 
LeGranp, Harotp WILLIAM 


THE CITADEL 
(B.S. in C.E.) 


ANDERSON, GEORGE BAYLES 


CLARKSON COLL. TECH. 
(B.C.E.) 
Fow.er, Harry CHARLES 


Lawton, Cart WILLIAM 
StuTzMan, CHARLES ARTHUR 
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ELLs 

Hooks 
McTS! 
PARKS 
Pog V 
RABB, 
SaLTel 
Terry 
Whitt 


PuNSH 
Wr 


ALDEN 
BasHO! 
Crowe 
De CL 
Dwvet 
GorDo 
HapDbDo 
KING, 

KUNTZ 
NorDg 
PUTNA 
SeTTEes 
PRAXL 
WestF 
Wavtt 
Woop, 
Wrich 
71eGet 


(NDRE 
Grisw 
HAWK! 
Mepst 


“IMPSO 


BRENN 
Covar! 
lcet J 
SCHULE 


FLeMin 


BENNE 
LOGAN, 
TeLPal 
Van @ 


BeLcns 
Mites 
QUILLL 
STEIME 


LeIBRA 


TAcHat 


Brovt j 
Frvoen 
May, A 
NELSo: 
Pryma 
TANG, | 
VIGER 


ATKINS 
Barsy 
Mt NSE 
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CLEMSON COLL p 
B.C.E Feasee, Jeune Acuane 
Henry Sani ALLACE JAMES 24) KLuR 
1 >) SANDBERG, Harowtp Ray , (25) ’ FELD, SAMUKI 
kK e VANCE, JR on} AYMOND 39} — Davip (20) 
. was ALBERT ) STATR — ODRIGUE ° 
- — 21) STATE UNIV . z, Louts (21) 
-_ — 20) Any nt OF IOWA SAVITSKY, DANtEL (21) 
V J ELSO . (B.S. in C.E : 
aN MacMILLAN, JR 21) BURGER, WARREN F 1 CI 20 
s Crtsp AKERS 4 Weiket, CLAR . RANCIS o N y | | 
Atos (22) ARENCE ELE 22) " | 
kR SEI Te (20) ER 24) (B \ Kk 
am CRAWFORD ~ ; —_ saute 2 CAMP®E 
| 21) KANS. STATE COLI yey 1, Gono PRENTISS A 
NIV. OF COLO _ (B.S. in C.E : Pon, Cuartes Lours 24 ! 
B.S. in A.E meg Puie FRANK Suore, Herpert (23) 
sILLES, ROBERT ALBER 26) TAUSCHER, ARTHUR 21) 
: m 5 “ ® THOMAS 21) + neti ee Joun mane (22 Wasnt Br AMIN A (21) 
YoLaAN HaRoLp 21) peaume, Antaun FPas> 21) Wesr, Epwarp, JR (29 
S -E, NORMAN LYN (21) 29 
B.S. in C.E STOCK EBRAND, Vic ~s 2 - i 
> Su , Vicror Dae (24) N.C cat . 
. HALBERT Gaeaen Tee Wns (23) C. STATE COLL 
snore, HARRY WILLIAM, JR (23) ES, JaMES HARLEY (24) : (B.C_E 
‘ ANLEY REED (21) - 31 — JAMES FRANKLIN 
C HN RAPHABL, JR a1} UNIV. OF KY Ae SHEE, JOHN Gices 27 
ver, CHARLES FRANCIS = ) (BS. i cSt I AMBY, Epwarp Paut 23 
R MALCOLM LANE 21) Ges ». In Cc E ) AMBE, THOMAS WILLIAM (22) 
appon, Harotp GEORGE 23) to. ukin, Harvey LOGAN Reep, Roy Lee 21) 
wo. RAYMOND Jesse, JR (22) AGH, Harry Kvo-Deno (28) SMITH, James McCresr (23) 
rz, Guy Tueopore, JR SOF UNI os Wane ram, Tas (25) ' 
epeeEN, LEONARD OLIVER (20 NIV. OF — . ILLIAMS, LONNIE ”) 
vam, Howarp Epw pte (23) 4 LOU ISVILLE = Cover, 5a (39 
TERGREN, ROBER1 GEORG? (23) Hancoc (B.C.E.) N.DAK. AG _ 
gaXLER, ROBERT WINGATE (22) een, coe Davip . 4 GRI COLL 
veeTPALL, MILLARD FRANK (21) 7 INES, KENNETH FREDERICK 9 ; (B.S. in C.E.) 
NorMAN JAMES (22) Sc CHAR, ARTHUR MORGAN (23) GULDEMANN, EUGENE Me 
LAS PURDUI > Sa (21) ane Jeanie 8 
WILLIAM RICHARD (22) Also 1935 A.B.) 29) O iin aia ' ‘3 
Pakngy tomy (21) HIO NORTHERN UNIV 
i” (oO ’ 7 - > . . a - * 
. 23) UNIV. OF MAINE Barrp, N (B.S. ia CE 
M.S. in C.E (B.S. inCE.) ey oe 
KIA Bacon, Henry F i OwN, Davip CHARLES 26 
: ING NRY FERDINAND Durey, Joun H , 
138 BS. in C.E., St. John - GRAHAM, Mark Wurrmore, JR (35 - ty 
hanghai ns cai, (21) — at 
MARQUETTE UNIV UNIV. OF OKLA 
UNIV. OF CONN (B.C.E.) (B.S. in C.E.) 
: AN 4 ScHAEFER, C B : E 
B.S. in C.E » Cuanees Anvin ? Ban, P L, Davip WILtiaAM 
. : : 23) AIR, Percy Fox ) 
MALCOLM GEORG acc renee Bon . = 4 
ALBERT bison : 21) MASS. INST. TECH Fe Ike Bert 22 j 
voo! - 7 J OMER, ALTON By 192\ 
ewart D 21) (S.B ; ¥RD 23 | 
e WIT! i ) Hayes, Epw - 
Arnoto H 24) CAVANAUG , Epwarp WALI . (22 
OLMES + -AVANAUGH DaviIp Moore, T 4 ACI : 
22) CRAN D JAMES - , THomas CALVIN (24 
ine 2 ,” NDALL, PAUL STUART (22) Wuarre, Lewrs Home N (29 ' 
CORNELL UNIV con tae Epwarp VINCENT, JR (22) cogs (21 | 
BCE TALL, CHARLES LORING (21) TNITY : 
ne I = CKLIN, ROBERT? oe, oe 22) UNIV. OF PA 
H - Kusrowent, JULIAN 23) (BS. in Civ “a 
T) . : : as ’ ANCE, CHARL 26) Hi = 1g 
nave [MOUTH COLL Lever. ee 21) ston, Jauus Prancts, Jn. 
i ER SCHOOL OF ENG MULVANEY, JOHN . (20 : 22 
’ F ENG St > ¢ N JOSEPH <V) UN , ‘ 
BS.in CE STANSFIELD, DonaLp HITCHEN (21) NIV. OF PITTSBURGH 
BERT THOMPSON iene (22) (B.S. in Civ. Eng.) ; 
Janeen Lanot 23) wet 3 MINN Eviiotr, JaMEs Henry 
TTIW 2 (B.C.E 21 
UN 3 por ; .E.) 
NIV ay DAY PON — Jerome ORLANDO PURDUE UNIV 
a Diexwarr, AxrHcr VINCE: (24) (B.S. in C.E 
» Je x Joss PH 22) Georce, Leo I p anal 34} AHLVIN, MARTIN ALD ; 
IER, JR JENSEN — BREMERMAN = 
seEPH ANTHONY (22) Me SEN, IvAN RAYMOND (25) Brown War DALe VINCEN? 24 
keRS, JoserH Ros 22) McConne tt, Ciirrorp H (22) . ya, Wabtee ALBERT, JR (21 
_ 21) SARGENT, WALTER How ARVEY (24) les apse, Ina (22 
oa 9 — yWARD ~+ ANHAM, ROBERT / (94 
DUKE UNIV UNIV. OF 23) Captain, Lewis Event 1 
BS. inCE NIV. OF MISS Coun, ARTHUR | neg (24 
, [AT A io, W ; 
LIFPORD NEAI : (B.S.C.E pg eg AmstTutTz 23 
, 21 ag Jacos CHARLES eee gy «= ERNEST (29 | 
UNIV. OF FLA RYAN, HARRY MEREDITH, JR 25) Gi <a ions Maneee 34 ' 
= : (24) - 4 iG HAROLD (2 
BCE MO. SCH Haut, Ropert Ly ) 
: ' . OOL OF Ee : gen T LYMAN 21 ' 
un Wray I MINES AND MET oo Joun ARMITAG: (21) 
LAUDE Duvuat. Ta 21) (B.S. in C.E Hes MICH, Joun EDWARD (21) 
"Ch; HN SPIER, JR 23) BearD, MARK WALLACE ay CARL JAMES, JR (21) 
Wu2tau Cannce. } (26) = TLER, Ropert Roscor, Jr 22) sm AN, RALPH KREIGH (22) 
- a K 23) PotLock, WILLIAM LEE tiles 25) K L&, JEAN EpwIn (23) 
,A. SCHOOL TECH TROTTER, CHARLES RICHARD 21 panaounen, Canes ES EDWARD (25) 
(B.S. in C.E NEW : ol Kitun, ea aa (ss) 
CLARENCE EDWARD NEWARK COLL. OF ENG —~ Wuaaen tise: (30) 
Rag tanta ERIKSON 22 (B.S. in C.E UX, KATHLEEN FANCHI (20) ' 
HvUGAR WYN 24) BRE i“. MACDOWELL, R on (Miss > 
MER, THEODORE Gror 21) Det Vi eR, ARTHUR WILLIAM MILLER laove Wan —-eeeeeee ant 
rRORG!I + cL. ECCHIO PHILIP " . 21 oO —_ ae > WENDELI (21) 
23) Don : : HMAN, WARNE 9} 
ILL. INST. TEC ft ms Davip STEWART 21) Pisce, ee oa 
~~ rECH SREITZER, MILTON SCHWAR 27) Scone Gieenien DMOND RICHARD (26) 
BA.inCE . Micuax. LAWRENCE ARTZ 20 ae WILLARD (22 
p, SHauirT, Be 01) — c¢, WALTER S (24 
YMOND SCHIEBER ‘ =e = - ty Samnen Guone “y (21 
a ; 24) = ‘ ruitt, Harry Hype ” (22 
B.S. in C_E UNIV. OF N.H WarREN, DonaLp Curon 29 
RMAN (B.S. in C.E.) Wiitias, Ropert ANGUS (21 
21) BuRR orp ad Yoprer, THomAS WAYN (21 
UNIV. OF Duc OUGHS, ROBERT BERNARD ] 
RS ILL pee FRANcis GEORG! 2! ' 
S. in A.E en RAYMOND ISHAM 28) RENS. POL. INST 
ENDEL Mauric -s cCrone, Henry RICHMOND 24 , “eg ee ST 
ICE Poor. ERN D, Jr > (B.C 
PauL ADAM, JR 24 RNEST RAYMOND zs B E 
. NICHOLAS 22) 21 “(als aor AUSTIN Broth , 
OLOo Us T Ww — (Also A. B., Catt . er , 
= eas N.MEX » I ATE COLL Boyce, Giron hg of Amertes 24 
2 tee Was 32 (B.S. in C.E. armen THOMAS GeorGce. | 21 
WILLIAM 23 Mappox,. Ropert Locan, J + ap rt1, Henry Louris RK 22 
23 N, JR 22 McCase, Josern (Brother, F.S | 
. S in C.F Cc ) “© > (Also 1935 A.B., Catholic | “a 28 
OLL. OF CITY OF N.Y Parker, JAY Bortuie niv. of America 
. AUL . ) 
VA . ( B a E 29 
, 32) Boy > —_ 
(99 LE, FRANK WI ( : 
aor DeMBER, SEYMOL : _ 21 BARK (M.C.E 
21 ioe eat eeu Henry, Je 
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42 Civit ENGINEERING for Fuly 1942 Vou 12, N 
© - ~), ‘ 0, 7 
HartMa HeRBER YC! 27 AVENDER, WILLIAM Dewnnts, Je 24 Rose, WI_carp Cozrgr 
. Also B I Ret Pol. Inst and B reer, Henry Grapy, Je 20) Wrtson, Ropert Fotsom (24) 
Naval Aca Davis, Witttam Carr, Ir 20 7 (21) 
Du Bose, Lawrence AppIson 21 VA. MIL. INST 
RI STATE COLI risaer, Frovp Sern, Jr 21 B.S. in C_.E.) 
RS nC} (eer, Gene MARIon 22 : 
P . GoLpston, JAMes Maxey 21) CABELL, PAUL CARRINGTON if 
msi, Lot . HARDEMAN, THOMAS NASH 21 -MBWNING, “ARLES Canrantas an 
‘ Datey, Aust HRISTOPHER 24 Horton, Erenest Layrerre, Je 22 DRAKE, CHESTER Myrick, Jr at) 
HAMMOND, RICHARD LEMAN 22 Metcner, Max ALLEN 22 Focarty, Epwarp Joun, Jr e 
Kozak, joun | EPH 21 Muse, Enwarp CLayrTon, Ir 21 HEINDL Lot IS ARMISTEAD, Jr 2 
MacKinnon, Noe PENCER 2 PeTTicrew, Jim Moore 20 Kinc, Epwin VERNON ay 
ROSLAND, Curr Joun, Ir 22 PREJEAN, Witton JOuN 21 Lewis, Ropert Aucustus a 
AKAKEENY, ANTHONY 22 Rascor, Wr_ttamM MARION 21) Littt BJOHN Erik Price Gy 
WRENEY, EnWarRpD JOSEFH oé REAGAN, JOHN WooprRow (25) Moors, Gorpon Etprivce (22) 
weer, RicHarp WALTER 2 SANTONI, EvGento Luts 22) THORNTON HERBERT MARSHAL! (23) 
SCHAEFER, CHARLES ALBERT 22) Tipton, HaRotp GLENN (22) 
ROSE POL. INS Spars. L A 21) Vick, Atrrep, II! (1) 
BS. in Civ. Eng STEARMAN, WILLIAM CLARENCE, JR 22) WILLIAMS, ALEXANDER HUTCHERSON (21) 
ou 5 SWIGERT, WILLIAM FrieLpING (25) Wricut, Joun Martin (21) 
Bowsuer, HarRo_tp EvocEnt 22 reaGcue, Jesse Arpe.i 21) , _ 
Brown, James Ras 22 rimmons, EnmMonD AMPLIAS 23 VA POL. INST 
CHALPANT, RAY KIN Jr 21 rowery, Pat (21) (B.S. in C.E.) 
‘ jounson, ArtTuurR, Je 21 WALKER, CHARLES LeRoy 23) AGNEW, JOHN Park, Jr 
—~ rwoee, Rensar Waals + Wat1ame, jaune Hawn 22) BROCKENBROUGH, THOMAS WrittaM ft 
cE : we - we —" Davis, WALLACE GREENE pt 
RUTGERS UNI\ PUFTS COLL Hurtapo, Luts Ernesto ‘a1 
1 RI YERS . B.S. in Civ. Eng SuTTON, SHERWOOD ADELBERT (4 
B.S. in Civ. Eng ' 
Wartrs, ALeert FRASER 22) INTV ? WIs 
noon, Gos : UNIV. OF WIS 
Macuini, FRANK nv, Jr 2 UNION COLI (B.S. in Civ. Eng 
=e | io Evtiott, JoHN Freperick 4) 
UNIV. OF S¢ (B.S. in C.E.) Lueske, Ropert Erwin = 
BS inc! Brockwent, DonaLp Ropert 21 rice, CLirrorD JAMES (21) 
’ JAKOBOWSKI, BENJAMIN, JR : 22 . .< rontm . 
| Hin k MARION, JR 23 RIvPeNBARK, Harry EDWARD 21 WORCESTER POL INST 
TILLMAN, WILLIAM JAMES 23 (B.S. in Civ. Eng.) 
S.DAK. STATE SCHOOL OF MINES UNTV > aren BeELLASSAI, SALVATORE JouN 21) 
BS. in C.E NIV. OF { r AH Disario, PauL CARMEN, Jr. i? 
feats : kno B.S. in C.E Forp, JOHN, JR 21) 
; DOW HAROLI ' ’ ’ : HARTWELL, Davip LAWRENCE (21) 
i ANDERSON, ROYAL Paint 22 Onecuta, Francis Josern 21) 
| STANFORD UNI\ BRUBAKER, Josern JUNIOR 24 RopjeEnt, JAMES FREDERICK 
McK eiiar, Georce Wooprow 25) : es, Roper loan 24) 
A.B. in Eng , ; v ~ SEARLES, RoBERT WALLACE (22) 
Nerr, Joun Etwoop 21 Wiitiams, Samus. Westey, Jr 5 
s M ' ‘ : SOUTHER, WILLIAM Homer 23 . 
rorRRS, Dean Scott 23 YALE UNIV 
RACI \ LBoT, Str NG Jo > - : _o) 
Vi 1c SE UNI\ ra RLI Joun, Jr 24 (B.S. in C.E.) 
; B.C.1 UTAH STATE AGRI. COLI ANDERSON, CHARLES ADOLPH Rose 2) 
. — - 2 oes : , Brooks, CHARLES CARROLL (21 
conn, “Tea , 24 B.S Det., Harotp Kierper, Jr 2 
. WALLER, Exitc WENBOR 23 Bupor, Kuaum. McKay 23 INGRAHAM, Invinc EpwaRp (22 
‘ Warre, I RIK 2 CHRISTIANSEN, LYMAN MARION 28) KRANICHFELD, HENRY CHARLES, JR (23 
DaLLey, PaRLey James 3 LATHROP, ROBERT PENFIELD (20) 
e ' : > MacLeman, Everett Louis (2 
: ) Heaton, Norm Isom 24 - ; (24 
: rt 7 A.&M. 7 OLI Someenees. fae —4 nn one + Ver PLaAnck, WARBURTON KING 22 
~ rn) ~~ : , 
im Cl MorcaN. Wayne RICH 23 The Board of Direction will consider the applica- 
i " eR \rneRT EpwIn mn» Ousen, Newe.tt Preston 23) tions in this list not less than thirty days afier the 
‘ Barner, I DILLON 23 PETERSEN, MERVIN SEAMONS 22 date of issue 
‘ 
s — — _ _ ——— ———____{ 
' a | . . “ . . ™“ . 
Engineering Societies Personnel Service, In 
mMemnNneering societies eCrsonne eCrvi ; c. 
— — 
New York CHICAGO DetTrROIT SAN FRANCISCO Boston 
51 W. 59rn S 211 W. Wacker FARNSWORTH AVE. 57 Post Sr. 4 Park Srreer 
The items listed below have been furnished by the Engineering Societies Personnel Service, Inc., which is under the joint management of 
the Four Founder Societu This service ts available to members and is operated on a cooperative, non-profit basis. n applying for posi- 


tions advertised by the Service the applicant agrees, if actually placed in a position through the Service as a result of these advertisements, to 
1 placement fee in accordance with the rates as listed by the Service. These rates have been established in order to maintain an efficient, 
non-profit personnel service and are available upon request This also applies to registrants whose notices are placed in these columns. All 
eplies should be addressed to the key numbers indicated and mailed to the New York Office. 

1 weekly bulletin of engineering positions open is available to members of the cooperating societies at a subscription of $3 per quarter 


or $10 p innum, payable in advance 








| 





truction, operation, and management of water Junior, $1,920—-$2,280 a year; Senior, $2,400- 


Men AVAILABLI > - - 99s 
Specialty, water and $2,760 a year. Location, New Jersey. W-235 


gas, and electric utilities 


Gra . NY ENGINEER fun. Am ot sewerage systems for municipal and private cor- ; mS oie c r 
C1 »: married year of experience in struc porations and for cantonment Consultant for Cost Encrnegrs, 45-50, who can = S 
tural steel detailin prefer field work or part utilities for many U.S. Army posts in East; de costs for buildings and heavy ye oak 

. ih “ . . > < 
time in field work near New York City Will sires position as an executive C-928 Salary open Locations, British Guiana 
travel Available on two weeks’ notice C-925 lrinidad W-241 

INSTRUCTOR Assoc. M. Am. Soc. C.E de ‘ , = an 2% 

Crvil AN ANITARY ENGINEER M. Am. Soc ASSISTANT CONSTRUCTION ENGINEERS, 30-35 

ires position as assistant professor of surveying or j 
CI 1); graduate of M.I.T.; citizen; married sanitary engineering several years’ teaching graduates, who have had considerable experience 
censed in New Jersey technical and adminis = ceva ~~ . ae ie Master’s dearee and on highway construction, drainage, excavatios 
. . La » ava ad . , . . 5 
trative experience in water supply, sanitation ome tenting in © alters engineering. C-9290 etc Will be required to assist —— 
x ‘ 2 : 
flood contro ewerage, malaria control, drain superintendent making reports, etc — 
swe and erosion control, soil conservation, water 6to 10 months. Salary, $6,000 a year Locati 
upply appraisals and rates, and general engi : . South America. W-291. 
- Oe vailabl 926 Posrrions AVAILABLE 
work of all kinds 


Available immediately ¢ 


neering 
Desitcners for structural 


Grapuate Civil. EN — " jus. Am. Sor SENIOR AND JuNtOoR ENGINEERS, graduate Company needs structural electrical == 

<5 ngle 3 years laying out, construct civil, or possibly mechanical, engineers, with chanical men engineer who has had we . 
ng, and inspecting water channels and earth training or experience in public administration trestle work also desirable Location, Sout 
tructures, drafting ye and as y fon preferably in design or construction of municipal W-292 
pl ams 3 e -~ a ~ ay —*, a sient public works Should have good working ; 4 ' hanical, and elec 
— os - ° knowledge of principles and practices of civil DRAFTSMEN, structural, mec jing opere 
testing laboratory including experimental work engineering, of the theory and practices of land trical engineers, not over 90, for éetes ‘bail ship 
or varied Geld and office engineering supervision surveying, construction methods and procedures tions on marine work Experience is ~s A 
and planning ve engineering computations and estimates, and have layout, or outfitting desirable bem, ‘western 

GRADUATE i ENGINEER M Am Sox ibility to supervise work of others Must have $4,800 for a 40 hour week Locatto , 

n ol tatement of deferred draft status Salaries Pennsylvania W-320 


experience in de 








